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FINAL SITE SELECTION AND EVALUATION
FOR A HAZARDOUS WASTE DISPOSAL SITE

INTRODUCTION

The purpose of this study was to perform final evaluations of

potential disposal alternatives for PCB contaminated dredge material dis-

posal. The sites considered in this final evaluation include the Browning-

Fern's Industries (BFI) landfill site near Zion, Illinois, the Clermont

Environmental Reclamation (CECOS) landfill site near Williamsburg, Ohio

and the Outboard Marine Corporation (OMC) property. Location maps for

these sites were submitted in a previous report, "Preliminary Screening

Assessment, Site Selection and Evaluation for a Hazardous V/a-ste Disposal

Site", dated October 29, 1980.

The BFI and CECOS sites were selected for the final evaluation

based on a preliminary screening assessment of several potential land

disposal sites identified by USEPA and Mason Hanger-Silas Mason Company,

Inc. At the OMC property, in-situ abatement of the PCB contaminated sedi-

ments was recommended by Warzyn Engineering Inc. Mason Hanger-Silas

Mason Company, Inc., further recommended that alternative on-site disposal

methods be evaluated, including landfill ing and lagooning of the PCB

contaminated sediments.

Each of these disposal alternatives is evaluated with respect to

its environmental, socio-economic, engineering and transportation charac-

teristics and the costs associated with the development and use of each

site for PCB contaminated dredge disposal. This evaluation process identi-

fies the sites with the greatest potential for development as a waste

disposal facility. Furthermore, the report identifies what additional

data is required to prepare detailed engineering design of each of the

recommended sites in this final evaluation, and finally, the procedure
WAPZYN
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required for permitting the selected sites is presented. Mason Hanger-

Silas Mason Company, Inc., has assisted in the final evaluation of the

disposal alternatives evaluated in this report by providing Warzyn

Engineering Inc., with specific data regarding the volume and concentra-

tions of contaminated PCB sediments in the Waukegan Harbor area and on

the OMC property that potentially need removal and disposal and/or abate-

ment treatment.

Warzyn Engineering Inc., was authorized for this final evalua-
j

tion investigation by Mason and Hanger-Silas Mason Company, Inc., by a

subcontract agreement dated August 21, 1980. Mason and Hanger-Silas

Mason Company, Inc., in turn, is contracted to USEPA, Region 5, to present

results of this and other associated investigations regarding the OMC-

Waukegan Harbor PCB contamination problem.

RESULTS OF PRELIMINARY SCREENING ASSESSMENT

The results of the preliminary screening process were presented

in a report to Mason and Hanger-Silas Mason Company, Inc., titled "Preli-

minary Screening Assessment, Site Selection and Evaluation for a Hazardous

Waste Disposal Site", dated October 29, 1980. The original scope of

work outlined for the preliminary screening included four privately

owned land disposal sites and three government owned sites to be considered

for PCB contaminated sediment disposal. However, the site management of

two of the privately owned sites (the C.I.D. landfill site in Cook County,

I l l i n o i s and the Ottawa-Brockman Site-CECOS site near Ottawa, Illinois)

eliminated their sites from the preliminary screening process, therefore,

they were not considered in the assessment. In addition, two other

privately owned landfill sites were preliminarily evaluated by telephone

WAHZYN
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inquiry, which included the Nuclear Engineering site in Sheffield, I l l i n o i s

and the Waste Management, Inc., site in Livingston, Alabama. The OMC

property was not considered in the preliminary screening assessment

along with the other sites, as it was determined that it would undergo the

final site evaluation, and therefore, did not need a preliminary screening.

Each of the sites that were subjected to the preliminary assessment were

evaluated on selected physical/environmental and socio-economic criteria,

as outlined in the scope of work and included; topography, soils and bedrock; ,

groundwater and surface water; site engineering and operations; haul distance

to site, traffic patterns and neighborhood characteristics; -and the accept-

ability and availability of each site as a PCB contaminated dredge material

disposal facility. The data gathered to assess the sites was provided by

the landfill site owners and/or their consultants and the appropriate

government agencies.

As a result of the preliminary screening process, the following

summary and conclusions were presented in the October 29, 1980 report by

Waryzn Engineering Inc.:

1. The BFI site should be included in the final site
evaluation for potential PCB contaminated dredge
disposal at that site.

2. The CECOS site at Williamsburg, Ohio is condition-
ally recommended for the final site evaluation after
a study is performed to determine the hauling costs
to the site from the Waukegan Harbor Area relative
to the anticipated costs of site development at other,
closer sites, specifically, the BFI site.

3. We do not recommend that the Joliet Army Ammunition
Plant, Fort Sheridan or Great Lakes Naval Base be
considered in the final evaluation of the sites,
based on the premise that the sites would h'ave to
be complexly redeveloped from the initial feasiblity
to the final engineering phases, which is costly and
time consuming.

WAOZYfVJ
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4. We recommend that the Sheffield, Illinois site
(telephone inquiry) be further investigated at
the preliminary screening level.

5. We do not recommend that the Livingston, Alabama
site (telephone inquiry) be further investigated
at the preliminary screening level, based on the
haul distance to the site, while other, closer
sites are available.

RESULTS OF FINAL SITE SELECTION AND EVALUATION

A. Browning-Ferris Industries (BFI) Site (Option 1)

1. Introduction

Presently, BFI operates a licensed hazardous waste disposal

site on approximately 59 (of 70) acres in the NW 1/4, Section 7, T46N,

R12E, Lake County, Illinois and is located about 12 miles from the

Waukegan Harbor area by roadway distance. The site is presently not

permitted to accept PCBs and would require licensing from both the State

and Federal Governments to do so. An adjacent 74 acre expansion site is

presently permitted for development by the IEPA, however, it does not

yet have an operational permit.

2. Environmental Characteristics

a. Regional Setting

Topography in the vicinity of the site varies from nearly flat

to gently rolling. Elevations typically range between 760 feet and 590

feet MSL, such that the ground surface slopes eastward toward Lake Michigan.

The area is underlain by a series of glacial tills, comprising a total

thickness of at least 200 feet. The t i l l s are underlain by Silurian

dolomite bedrock.
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Groundwater typically ranges from 5 to 20 feet below ground

surface in the vicinity of this site. Regionally, groundwater flow is

eastv/ard toward Lake Michigan in the dolomite aquifer and at depth within

the glacial till formation, however, locally, groundwater flow is toward

the Des Plaines River or it's tributary, or toward Lake Michigan. The

area is somewhat poorly drained such that occasional marshy areas occur,

particularly along Lake Michigan.

b. Site Hydrogeology

Topographic relief at the site is on the order of 30 feet, ranging

from about 755 feet MSL in the northern portion of the site to about 725

feet MSL in the southwestern corner, which generally meets USEPA requirement

of low to moderate relief.

Soil borings from the site indicate about 0.5 feet to 1 foot of

dark, silty/clayey topsoil is underlain by about 5 feet of moderately

plastic, silty clay (CL-CH), underlain by a brown to gray, low plasticity

silty clay (CL) to a depth of at least 50 feet to 70 feet below ground

surface (687 feet MSL). Interlayers up to 3 feet thick of silt (ML),

clayey silt (ML-CL) and silty and clayey sand (SM-SC) occur in the clay

soils. Apparently, a continuous layer of silt and sand extends east from

the eastern border of the existing site under the adjacent 74 acre site,

ranging from 2 feet to 15 feet in thickness, lying 40 feet to 60 feet

below ground surface (690 feet to 718 MSL).

Constant head permeability tests on eight samples of the clay

from depths ranging 20 feet to 42 feet below ground surface range from

1.9 x 10'6 to 1.1 x lO"8 cm/sec, averaging 4.3 x 10~7 cm/sec, while

falling head permeability tests on eight samples from 20 feet to 32 feet
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below ground surface at the proposed site indicate the range of 1 x 10~7

to 6 x 10~9 cm/sec, averaging 2.4 x 10"^ cm/sec. Cation exchange capaci-

ties of the clays are low (approximately 3 to 6 meq/100 grams).

The soils generally meet the thickness requirement of USEPA (4

feet) and Illinois EPA (10 feet). The soils generally meet the USEPA soil

permeability requirement (1 x 10~? cm/sec), however, marginally meet the

I l l i n o i s EPA requirement (1 x 10~8 cm/sec). Recompaction of the clay

soils could lower the permeability to 10~^ cm/sec or less. LL and PI

were not measured as required by USEPA criteria. All samples tested of

the silty clay exceed the USEPA 30% P200 requirement. USGS .indicates this

area is suitable for disposal of all wastes except mobile, unattenuated,

hazardous substances.

Dolomite bedrock is located about 200 feet below ground surface.

The dolomite is an important aquifer which is locally used as a source of

drinking water.

Groundwater is reported to exist between 11 feet and 17 feet

below ground surface at the existing site and 6 1/2 feet to greater than

12 feet below the proposed site. Groundwater flow direction was not

reported, although flow direction is likely in a southerly direction.

Depth to groundwater does not meet the USEPA requirement of at least 50

feet to the historical high water table below ground surface.

Judging from the topographic position of the landfill site, it

may be in a local groundwater recharge zone, as it occupies a locally high

topographic area and is surrounded by potential discharge points; Des

Plaines River to the west, lowlands to the south and Lake Michigan to the

east. According to USEPA requirements, a recharge zone should be avoided,

however, because of the thick sequence of clay at the site, recharge
WAOZYN
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characteristics are probably minimal. Drinking water is obtained primarily

from the dolomite bedrock aquifer. At least two private residences with

deep wells are located along 9th Street at the southern boundary of the

site; several other residences are also located within 500 feet of the

site boundaries along 9th Street, which also may have private well water

suppl ies.

No natural streams, ponds or lakes occur on this site. Topo-

graphically, the site appears to lie near a surface water divide, such

that surface water west of the site drains toward the Des Plaines River

and east of the site toward the Lake Michigan basin-. Surface drainage

across the site is reported to be predominantly west and south. The site

is not located within the 100 year flood plain, however, standing water

has apparently occurred in the past near the northern portion of the site,

probably due to poor soil drainage characteristics of the clays.

c. Socio-Economlc Profile of the BFI Site

When considering the environmental impact of a project on an

area, it is important to also consider the qualities of that area in rela-

tion to the social and economic environment. Construction and operation

of a new PCB disposal area or disposal at an existing solid waste disposal

site will exert both short and long-term impacts on that environment.

Short-term effects will result from transportation, construction and

disposal activities, whereas long-term effects will result from leachate

collection and abatement, and commitment of the landfill area to that use.

The following section will briefly discuss disposal of the PCB waste at

the Browning-Fern's Industries site and the relationship of selected socio-

political criteria to that option.

WARZYN
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Existing land use surrounding the BFI site can be described as

rolling farm land and forest. A subdivision approximately 1/2 mile

southeast from the site and several private residences are located in the

surrounding vicinity but the population is sparse near the landfill site.

Two other existing landfill sites are present nearby. These are the

American Ad-Mixtures site and North Shore Sanitary District site.

There are several potential haul routes available from the OMC

harbor area to the disposal site. The preferred route would utilize State

highways and minimize travel through residential areas north of the Waukegan

Harbor area. The route would follow Highway 132 (Grand Avenue) west 3 1/2

miles to Highway 131 and proceed north for 7 1/2 miles to Ninth Street,

for a short distance to the Highway 131 entrance to the landfill site, or

a total of about 12 roadway miles.

Disposal of the PCB wastes would not create additional employ-

ment opportunities at the landfill site, although additional employment

would be necessary to excavate and remove the PCB wastes from the harbor

area and/or the OMC property. It is expected that transportation of the

waste material to the BFI site would provide employment for a local

transporter of wastes. No jobs will be lost as a result of the disposal

of the PCB wastes at the BFI site.

Since the BFI site is an existing landfill, no change in taxa-

tion or land use can be expected. There will be no additional burden on

public facilities, such as schools, hospitals, police departments, fire

departments, etc.

WARZYN
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There is no local zoning ordinance that prevents PCB disposal at

the BFI site. However, due to the emotional issue of uninformed landowners

not wanting to live near a hazardous waste disposal area, public opposition

can be expected to the proposal. The site owners do not expect that that

local opposition will prevent the disposal of the PCB dredge materials at

the site.

Browning-Ferris Industries has indicated willingness to accept

all PCB waste volumes from the project but they do not want to accept only

a small quantity of highly concentrated waste. PCBs have been disposed of

at the site in the past. The Illinois Environmental Protection Agency has

indicated that obtaining a supplemental permit to dispose of PCBs at the

BFI site would be the simplest option to pursue.

3. On-Site Engineering Evaluation

On October 10, 1980, the Browning-Ferris Industries site (BFI),

located in Zion, Illinois, was inspected to assess the operational perfor-

mance of the facility. The comments contained in the following sections

are based on that site inspection and on a review of the existing plans

prepared to date that have been submitted to the Illinois EPA.

a. Field Confirmation of Suitability

The main purpose of the field inspection was to assess present

operational methods and site conditions to determine if they would be

conducive to disposal of PCBs. Factors evaluated included the following;

access control to the facility; monitoring of wastes that enter the

facility; residential development around the landfill site; subsoil and

groundwater characteristics; monitoring well locations; handling of surface
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water; control of dust; site construction and certification work; and

overall operations and site monitoring. In general, based on the field

inspection, this site appears to have potential for PCB disposal. However,

as discussed later in this report, there are several areas that will need

modification or improvement to allow disposal of PCBs.

b. Existing Engineering and Operational Features

This facility is designed to take municipal wastes and limited

quantities of hazardous wastes. In the discussion of this facility, the

existing site and proposed expansion site are considered as one site. It

is known that certain modifications will be necessary to permit disposal

of PCB contaminated material at this facility. Those modifications are

discussed in the next section.

Base grades at the facility slope from Elevation 731 MSL in the

west to Elevation 720 MSL in the east at approximately 1/2%. The base

grades are designed so that a minimum of 10 feet of clay or till material

exists above the sand lense that is present at depth in some areas of the

facility, particularly in the expansion area. As areas of the site are

excavated, shallow borings are performed to document the separation distance

of 10 foot of clay or till material above any sand lense. The depth of

excavation at the site to obtain base grades varies from 0 to 50 feet

below existing ground throughout the facility. In general, the deeper

excavations will be required in the expansion facility. The base grades

are generally below the water table at the site.

WARZYN
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The final grades reach a maximum height of 812' MSL in the central

portion of the facility. From that crown, the final grades slope at approx-

imately 5£ in all directions. The sideslopes around the perimeter of the

facility are designed at 5H:1V. The sideslopes tie into the perimeter

core berm, which is constructed around the entire perimeter of the facility.

This core berm is approximately 10 feet in height with 2:1 sideslopes and

a 10 foot wide inner core of clay, and is constructed of clay with a perme-

ability of 10'7 cm/sec, which does not meet IEPA regulations of 10~8

cm/sec. The maximum height to which final grades extend above existing

ground is approximately 80 feet at the crown. In most areas of the facility,

the final grades are 40 to 50 feet above existing ground. The final cover

at this facility consists of 3 feet of on-site clay covered by 6 inches to

12 inches of topsoil.

This facility has no plans or provisions for leachate collection

or removal.

The perimeter core berms serve to divert surface waters from

entering the fill areas and apparently meet surface water diversion require-

ments per USEPA regulations. Ditches are to be constructed, as necessary,

alongside roadways and perimeter core berms to handle surface water.

Surface water entering the fill area is routed to the low spot in the fill

area and pumped to the ditches.

A well-constructed access road leads from the entrance of the

facility to the fill areas. Roads within the fill areas are constructed

of on-site materials and graded periodically to maintain trafficability.

Slopes and layout of the roads are sufficient to permit access to and from

the fill areas.

WAHZYINJ



December 22, 1980 -12- C 94DO

Drawing C 9400-3 indicates the sequence of f i l l i n g operations.

In general, f i l l i n g has progressed from the north to the south. Present

fill operations are occurring in the southeast corner of the existing

site. Subsequently, operations will progress westward to the L-shaped

section of the existing site. F i l l operations in the expansion facility

are to progress from north to south. In both areas, filling is accom-

plished by the area method. Cover materials are excavated from future

fill areas, and utilized for daily cover with excess material stockpiled

for use as final cover. As a condition of approval, the facility must

maintain a 100 foot certified base grade section in advance ,of the working

face. Base grade certification consists of a series of shallow soil borings

(10 feet) to verify that clay or till is present to a 10 foot depth. Any

coarse grained lenses encountered as a result of the borings are excavated

and backfilled to attain the required separation distance.

The existing site has three monitoring wells located as shown on

Drawing C 9400-3. In general, Monitoring Well #1 is located in the north-

east corner of the existing facility, Montoring Well #2 is located in the

southwest corner, and Monitoring Well #3 is located on the west central

side of the site. As part of the construction of the expansion site,

Monitoring Wells 4 through 7 will be added around the eastern and southern

perimeters of that facility. According to well construction details, the

wells apparently meet USEPA requirements. A water quality monitoring

program does exist at this facility, but may require some modification to

satisfy USEPA requirements regarding parameters for PCS disposal.

WAPZYN
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A short segment of gas venting trench is to be installed in the

southeast portion of the facility. This gas venting trench is to be

installed when any structures are completed within 500 feet of the filled

area. In addition to the venting trench along the southeast corner of the

facility, numerous gas vents are indicated on the proposed final layout of

the filled area. The gas vents consist of a 4 inch diameter vent pipe

surrounded by a 2 foot diameter gravel envelope installed approximately 20

feet below the final cover.

c. Modifications to Comply with PCB Disposal

The Illinois EPA and USEPA have several requirements regarding

the construction and operation of disposal facilities for PCB materials.

In addition, requirements are being drafted under the Resource Conserva-

tion and Recovery Act (RCRA) regulations that may alter the present regula-

tions. Some of the present written regulations do not account for recent

developments in landfill construction. Some of the indicated modifications

for this facility go beyond the requirements of current regulations but

are consistent with State of the Art practice. The following paragraphs

discuss the modifications necessary to upgrade this facility to permit

disposal of PCB materials. Two options (1A and 18) are proposed for this

facility, but, the following discussion is pertinent to both.

Option 1A consists of putting the waste partly above and partly

below the ground (see Drawing C 9400-4), while Option IB places the waste

almost entirely belov/ the ground (see Drawing C 9400-5). The options are

located in different areas of the BFI site, and the difference in the

engineering reflects the existing or proposed base grades for the respective

locations of either Options 1A (existing site) or IB (expansion site).

WARZYN
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As indicated, Illinois EPA requires 10 feet of clay with a maximum

permeability of 10"^ cm/sec below PCB disposal facilities. USEPA requires

3 to 4 feet of clay with a maximum permeability of 10~? cm/sec beneath

such a facility. The BFI facility is constructed over at least 10 feet of

clay or till material. Additional testing will be necessary to document

the permeability of the in-place clay at the site and its' recompaction

characteristics, its' suitability for constructing a liner and/or using

the clay in place in lieu of a liner. Based on available data, it appears

that this material could be recompacted to comply with the 10"^ cm/sec

permeability requirement. To comply with USEPA requirements, a liner

system incorporating primary and underdrain leachate collection systems

has been developed for this facility. This liner system is detailed on

Drawings C 9400-4 (Option 1A) and 5 (Option IB). The liner system consists

of a 6 inch granular blanket which is covered by a filter cloth to minimize

the infiltration of fine particles into the granular blanket. A perforated

PVC pipe is installed within a granular backfilled trench below the granu-

lar blanket to collect and route leachate to a withdrawal point. The

leachate collection lines lead to a series of manholes from which the

leachate could be withdrawn. The leachate collection line is underlain by

4 1/2 feet of recompacted clay which, in turn, is successively underlain

by an impermeable membrane, 6 inches of recompacted clay, and a 12 inch

granular blanket, which would collect liquid material that penetrated the

i n i t i a l liners. This granular material leads to the underdrain leachate

collection system. This underdrain leachate collection system is routed

to another leachate collection withdrawal point. This underdrain system

is underlain by a 2 foot recompacted clay liner. Beneath the 2 foot recom-

pacted clay liner would be a minimum of 3 feet of existing clay or til l .
WAPZYN
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This lining system and the leachate collection system are major modifica-

tions required at this facility. However, any facility designed to dispose

of these wastes would have similar systems. Drawings C 9400-4 and 5 indi-

cate the plan view layouts of the leachate collection systems.

Base grades slope toward the leachate collection lines at a

minimum of 1%. Inward side slopes of the facility would be 2H:1V, con-

structed of recompacted clay to a thickness of five feet. The overall

clay or till thickness on the sidewalls would be 10 feet with 5 feet of

the thickness being in-place material.

The present surface water handling system for water outside the

perimeter of the disposal facility is consistent with current requirements

with regard to PCB disposal. However, any surface water that is in contact

with the waste material should be treated as contaminated water and routed

to the leachate collection systems. This is another modification required

at this facility.

If RGBs were disposed of at this facility, a separate area would

be constructed to separate them from other waste materials. In discussions

with BFI personnel, they have indicated that they are willing to do this.

An CB disposal area would be operated independently of other waste areas

and promptly covered to minimize potential environmental damage.

The USEPA requires that groundwater be monitored from a minimum

of three sample points on a routine basis. This facility complies with

those requirements. However, based on a review of the hydrogeology of the

facility and the locations of existing and proposed wells at the site, it

also may be desirable to install additional wells to separate the effects

of the existing facility on groundwater from the potential effects of PCB

disposal.
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The proposed gas venting system would be adequate, since limited

gas is expected to be generated from the PC3 disposal facility. The exact

location of the PCB facility, when constructed, would dictate the gas

venting requirements.

The final grades for the facility appear sufficiently sloped to

minimize surface water infiltration into the site, thereby minimizing

leachate production. A modification, which would further minimize infil-

tration through the surface of the landfill, would be the installation of

an impermeable membrane in conjunction with the clay final cover. This

impermeable membrane would be keyed into the impermeable membranes installed

on the sideslopes and base grades.

In summary, the main modifications required at this facility

would be the installation of a modified liner and leachate collection

systems, and the modification of surface water handling practice. Leachate

would require disposal either at a wastewater treatment facility or at an

on-site treatment facility. In addition, contingency plans, operational

plans, long-term care and monitoring plans would be required to address

provisions to monitor the integrity of this facility for the future.

4. Transportation Methods

As mentioned earlier, the BFI disposal facility is located

approximately 12 miles from the Waukegan Harbor area. The contaminated

material might be transported via modified dump trucks. The dump trucks

would be required to have a sealed tailgate with a flexible cover over the

loads, with the boxes of the vehicles tight to prevent the leakage of

contaminated material along the roadway. Thus, a main factor determining

the transportation requirements of this material would be the water content
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and characteristics of the material to be transported. In any event, the

vehicles utilized for transportation should be routinely inspected for

compliance with the requirements.

The vehicles would be loaded using standard earthmoving equip-

ment such as end loaders. Before the vehicles leave the loading area,

they would be cleaned of any excess material not contained within the box,

on the outside of the boxes and other parts of the trucks. The loading

would be done in an area secured to minimize contamination from the loading

operation.

The route utilized to transport the material to the disposal

facility should be located to minimize exposure areas that have a high

density of people.

5. Summary of Costs

We evaluated two different options for disposal of PCB material

at the BFI facility; Option 1A consists of placing the material approxi-

mately 10 feet below existing ground and 20 feet above existing ground and

would be located in the western portion of the existing facility. Option

IB involves placing the material below existing ground and would be located

in a portion of the expansion area, as shown on Drawings C 9400-3, 4 and

5. The basic construction features, including the lining and leachate

collection systems, would be the same for both options. The major factor

that effects the cost difference between the two options is the additional

excavation required of Option IB (see Table 2). Otherwise, neither site

has a significant cost or environmental advantage over the other.
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The following cost summary has been divided into several cate-

gories. Those categories are; user costs, site preparation costs, opera-

tion and maintenance costs, site closure costs, and long-term costs. A

detailed breakdown of this cost analysis is included in Appendix A for

reference.

a. User Costs

User costs consist of the fees that would be charged by the

owner/operator of the disposal facility to dispose of the waste at their

facility. The Regional Director of Sales for BFI, George Edema, quoted

transportation and disposal costs of PCB contaminated materials at the

facil i ty at $50 per cubic yard. This quote includes the required modifi-

cat ions to the facility, including installation of leachate col lect ion

system, a liner system, contingency plans, leachate collection and treat-

ment costs, etc. The quote for transportation and disposal was based on a

minimum disposal yardage of 200,000 cubic yards. The present estimated

yardage requiring disposal is 367,000 cubic yards.

TABLE 1
USER COSTS FOR BFI SITE

Transportation Costs (assumed $10 per cubic yard) $ 3,670,000

Disposal Costs $14.680.000

Total User Costs $18,350,000
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b. Site Preparation Costs

Costs to construct a facility (Options 1A and IB) to dispose of

the PCB contaminated materials in compliance with current regulations were

evaluated (see Appendix A). Costs are included for both options of disposal

at the BFI facility. The factors included in the site preparation costs

are as follows: excavation; placement of granular blanket and recompacted

clay liners; installation of leachate collection system, underdrain system,

filter cloth, and impermeable membrane liner; stripping topsoil; constructiont

of drainage swale; and miscellaneous work.

TABLE 2
SITE PREPARATION COSTS - BFI

Option 1A $1 ,365,000

Option IB $1 ,573,000

c. Operation and Maintenance Costs

Operation and maintenance costs are incurred in the day to day

operation of the facility. Such costs include personnel, equipment opera-

tion and purchase, recordkeeping, water quality monitoring, and leachate

collection and treatment. The operation and maintenance costs for both

options is $350,000 per year. This is assuming that disposal of the wastes

wil l be completed in one year.

d. Site Closure Costs

Site closure is the work associated with abandoning the facility

when it has completed its operations. These costs include: the placement

of final cover; seeding, fertilizing and mulching; placement of the PVC

liner; installation of gas venting trenches; and miscellaneous work.
WAHZYPJ



December 22, 1380 -20- C 9400

TABLE 3
SITE CLOSURE COSTS - BFI

Option 1A $422,000

Option IB $424,000

e. Long-Term Care Costs

Long-term care includes the annual inspections and maintenance

work necessary after the site has been abandoned to maintain its integrity

and its function. Such costs include site inspections, site grading,

seeding to replace eroded areas, leachate collection and treatment, water

quality and gas monitoring, and recordkeeping. The costs for long-term

care are the same for both options, which totals approximately $112,000.

f. Cost Summary

The following table summarizes the costs associated with the BFI

facility.

TABLE 4
COST SUMMARY - BFI

Option 1A Option 2A

Site Preparation $1,365,000 $1,573,000

Operational Costs $ 350,000 $ 350,000

Site Closure $ 422,000 $ 424,000

Long-Term Care $ 112,000 $ 112,000

Total Cost $2,249,000 $2,459,000

User Fee
Transportation $ 3,670,000
Disposal $14.680.000

Total Cost $18,350,000
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6. Summary - BFI Site

The BFI site has potential for disposal of PCB contaminated

material. The physical/environmental and socio-economic charac-

teristics of the site have been determined suitable for PCB disposal at

the site, based on the findings of the preliminary screening assessment.

The strongest points in favor of disposal at BFI are:

1. Favorable soils for site development.
2. Close proximity to the waste source.
3. Sparse population in the vicinity of

the site.
4. Good transport access to the site.
5. The site management is willing to

accept the waste.

Further, from an engineering viewpoint:

1. The facility appears suitable for modi-
fication with no special problems to
comply with current regulations and
standard disposal practice.

2. Disposal at the site is cost effective
compared to disposal at the CECOS-
Wil1iamsburg, Ohio site, as discussed
later.

Additional investigations that are required before further conclu-

sions can be made regarding detailed engineering include:

1. Determining soil characteristics beneath
proposed fill areas, specifically permea-
bility as it relates to recompaction of
the soils for liner construction.

2. Infield permeability testing of the soils
to determine their use as in-place liner
material.

3. Determining the existing groundwater
characteristics of the site to develop
the groundwater monitoring program,
utilizing existing (and proposed) wells.

4. Further determining when, and what, quan-
tities of PCB contaminated materials will
be available, as well as determining the
respective concentrations of PCB, such
that a decision can be made as to what
options at this facility might be most
appropriately used.
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B. CECOS (CER) - Willi a m s b u r g , Ohio Site - Option 2

1. Introduction

In the recommendations from our preliminary screening assessment

at the various sites, we indicated that the CECOS site was conditionally

recommended based on a comparison of costs for hauling the PCB contaminated

dredge materials from the harbor area to the CECOS site as opposed to the

development of closer sites, specifically the BFI site. This comparison

is made below and it indicates that the cost of hauling the PCB contaminated
i

dredge materials to the CECOS site is extremely costly. Furthermore, the

cost for disposal of the contaminated sediments at .the CECOS site is almost

twice that of the disposal costs at the BFI site, based on disposal rates

supplied by their respective site managers. Because of this situation and

our recommendations, the level of detail concerning some of the information

about the CECOS site, other than the summary of costs, is somewhat briefer

than other disposal alternatives.

2. Environmental Characteristics

a. Site Hydrogeology

Topographic relief at the site is about 35 feet, with elevations

ranging from about 879 feet MSL adjacent to Pleasant Run Creek (southwest)

to about 913 feet MSL (northeast). Present and proposed disposal areas

are located in a fairly flat area and meet USEPA requirements of low to

moderate relief.

The general geology of the site is such that about 6 to 8 feet of

a gray brown silty clay (CL) is underlain by about 40 feet of a gray-brown

sandy clay till (SC, SC-SM), which in turn, is underlain by interbedded

shale and limestone. In the western portion of the site, discontinuous

sand seams are present about 25 feet to 30 feet below grade, however, in
WARZYN
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the eastern portion of the site, a continuous sand seam on the order of 5

feet thick that can be generally traced over a 20 acre area, where the new

secured landfill cells are to be developed. The clay soils meet thickness

requirements of USEPA (4 feet) and OEPA (25 feet).

Soil tests indicate that silty clay and clay till soils generally

have permeabilities less than 1 x 10~7 cm/sec, meeting requirements of

USEPA and conditionally meeting those of OEPA. Average properties of the

surficial silty clay indicate: 70% P200, LL, 38% and PI, 20%, all meeting

requirements of USEPA. Analysis of the clay till indicates: 30-50% P200,

LL, 15-20% and PI, 5-7%. The P200 content meets US£PA requirements, however,

the LL and PI do not. Permeability of the sand and gravel is approximated

at 10~2 to 10~5 cm/sec, based on grain size analyses.

The interbedded limestone and shale bedrock lies approximately

50 feet to 60 feet below the ground surface. This rock formation yields

little water, however, small quantities may percolate through fractures

and in the weathered zone.

Depth to groundwater in the northern portion of the site is

generally within 2 feet of the ground surface, while it varies from about

2 feet to 20 feet in the southern portion and from 2 feet to 7 feet in the

western area; this does not meet the USEPA requirements of 50 feet to

historical high water table below the base of the site or OEPA requirement

of 5 feet below ground surface in certain areas.

Groundwater flows generally in a southerly direction toward the

East Branch and southwestward toward Pleasant Run Creek, which are local

discharge points. Vertical hydraulic gradients are generally slightly

upward, however, are seasonally downward during recharge events, based on

water levels from nested wells at the western and northeastern portions of
WAHZYN
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the site. In the northern portion of the site, vertical hydraulic gradients

are steeply downward in the vicinity of the pumped wells, in response to

the pumping. Apparently, there is little hydraulic connection between the

groundwater flow systems in the soils and in the underlying bedrock, however,

there appears to be good hydraulic connection within the bedrock formation.

Apparently, six residences exist at the western boundary of the

site which are on private water supply. Apparently, these residences are

now owned by CECOS.

Pleasant Run Creek and its East Branch tributary generally flow

in a southerly direction into the east fork of the Little Miami River.

Pleasant Run Creek flows south through the property, just west of the

secured landfill cells. The East Branch flows along the southeastern

boundary of the site and joins Pleasant Run at the southwestern corner of

the site. The site is not located within an established flood prone area,

however, the streams exhibit flash-flood characteristics.

b. Socio-Economic Profile of the CECOS Site

The following section will briefly discuss disposal of the PCB

waste at the CECOS site and the relationship of selected socio-political

criteria to that option.

The CECOS Landfill site and vicinity is zoned agricultural.

The rural setting is characterized by sparse farm and non-farm residents.

Access to the site is via Aber Road, which is a very narrow local road.

Transportation of the PCB wastes from the Waukegan area to the CECOS site

would involve about 350 miles of travel. The most likely route from the

Waukegan Harbor area to the landfill site would be 1-294 south to Gary,
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Indiana, then southeast on 1-65 to Indianapolis, then southeast on 1-74 to

1-275 in the Cincinnati area. Transportation over these interstate routes

would not impact residential areas adversely.

Disposal of the PCB wastes at the CECOS site would not require

hiring of additional personnel at the landfill although additions of

employees would be required at the OMC site and Waukegan Harbor to excavate

and remove the PCBs. It is not anticipated that any personnel would lose

job positions which they currently hold as a result of disposal of the PCS
t

wastes at the CECOS site.

Since the CECOS site is currently licensed to accept PCB wastes,

no change in taxation or land use plans are anticipated. Exercising this

disposal option will not add additional staff to the CECOS facility and

there will be no change in existing disposal practices. Therefore, public

support facilities such as schools, hospitals, police departments, fire

departments, etc. will not be impacted.

The management of the CECOS site has indicated a willingness to

accept all volumes of PCB waste generated in the clean-up operations. The

site currently complies with the Federal Register 40 CFR 761 which allows

them to receive 50 to 500 ppm PCB contaminated waste.

3. On-Site Engineering Evaluation

a. Existing Engineering and Operational Features

The CECOS-Williamsburg, Ohio facility is presently licensed to

accept a wide variety of hazardous wastes, including PCB materials. A

general layout of the facility is shown on Drawing C 9400-6. Since this

facility is currently licensed to dispose of PCB materials, it has some of

the modifications necessary to accept this hazardous waste as required by

USEPA and Ohio EPA regulations.
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The site is engineered with a multi-liner system, leachate with-

drav/al and monitor underdrain. The base of the landfill consists of 5

feet of recompacted clay overlain by an impermeable synthetic membrane

liner, which is overlain by 2 feet of uncompacted clay as a protective

layer. The membrane liner is also placed over 5 feet of recompacted clay

till on the side slopes and ties into another membrane liner, which is

placed over the waste as part of the final cover. Overlying the final

cover membrane liner is 3 feet of clay material and 2 feet of final cover ,

soil. Beneath the 5 foot clay liner is a 6 inch sand layer, which ties

into the monitor underdrain system. The underdrain system serves as a

secondary leachate collection system. The primary leachate collection

system, which is installed on the base grades, consists of a perforated 24

inch diameter concrete standpipe into which leachate may flow. Leachate

levels are not monitored or pumped on a routine basis, however, leachate

is pumped from the cells on a periodic basis to maintain levels 2 feet

below original grade. Presently, the leachate is pumped into a holding

basin until a sufficient quantity is collected for treatment. The leachate

treatment consists of pumping the leachate onto the top of the daily cover

in an adjacent secured landfill cell, into which a chemical agent is added

to solidify the leachate. The solidified leachate is then placed back

into one of the secured landfill cells.

The design concept for disposal at the site is to develop indivi-

dual secured landfill cells under dry disposal conditions. Within each

cell, berms are used to separate incompatible waste types from each other.

Presently, the entire site is not fenced and access to the gate

house and other site facilities is not controlled. However, each secured

landfill site is fenced, which may meet USEPA requirements.
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Because this site is a licensed facility, it is assumed that it

complies with all USEPA and OEPA regulations regarding the daily operations

and record keeping associated with PCB disposal. Daily site operations

also include the visual inspection of individual loads as they come into

the disposal site. However, only minimal Laboratory tests are performed on

the wastes to determine their chemical characteristics.

Traffic routing within the facilities is difficult for semi-trucks

and other large trucks requiring access to the disposal areas. The modules

are fairly small, and when they are divided into three different areas by

the use of berms, there is little room for maneuverability for trucks to

unload.

The facility has numerous monitoring wells (32) throughout the

property. However, based on the actual location of the disposal facility,

additional monitoring wells may be required to effectively monitor ground-

water quality. The facility is monitored on a routine basis for water

quality. The facility has gas venting systems for the secured landfill

cells. In general, the facility complies with the regulations but would

need limited upgrading to be in full compliance and to meet industry stan-

dards.

Surface water is diverted from entering cell areas per regula-

tions for sites located above the flood plain. Surface water that falls

into the cell areas is either treated as leachate or pumped to a surface

water drainage system. The surface water in the cell areas is monitored

for quality which determines the method of deposition of the surface water.
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b. Modifications to Comply with PCB Disposal

Based on the site characteristics and design plans reviewed to

date, some modifications are recommended to permit this facility to handle

the PCB contaminated materials. The liner system would be modified to

include a 6 inch granular blanket on top of the first 2 foot recompacted

clay layer. This granular blanket would lead to a leachate collection

system installed in the 2 foot clay material. This leachate collection

system would replace the standpipe leachate collection system that presently

exists at the site. Drawing C 9400-7 indicates a proposed detail of the

liner system and a plan view of the location of the leachate collection

system. The surface water handling system would be modified so any water

in the cell area would be treated as leachate.

The underdrain system currently used would be modified so the

granular material would be continuous underneath the site and the risers

utilized to gain access to the underdrain system would be replaced with

manholes.

This facility should have adequate contingency plans, operational

and maintenance guidelines, etc. on file for the existing disposal opera-

tions. The main modifications would be the addition of a granular blanket

to the lining system and the installation of a primary leachate collection

system.

4. Summary of Costs

The following cost summary has been divided into several catego-

ries. Those categories are; user costs, site preparation costs, operation

and maintenance costs, site closure costs, and long-term care costs. A

detailed breakdown of this cost analysis is included in Appendix B for

reference.
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a. User Costs

The user cost is the fee that the operator of the facility would

charge for disposing of the PCS contaminated material at his facility.

Mr. Wayne Aldridge, Technical Director, CECOS, indicated their costs for

disposal of this material would be $90 per cubic yard. In addition, they

indicated their transportation costs for this material would be approxima-

tely $1300 per truckload from Waukegan to their disposal facility with

each truckload hauling approximately 20 to 23 cubic yards of PC8 contami-

nated materials. Therefore, the transportation costs for this material

would be approximately $65 per cubic yard. Based on a volume of 367,000

cubic yards of PCB contaminated material, the disposal fee would be

$33,030,000 and the transportation fee $23,855,000 for a total cost of

$56,885,000.

b. Site Preparation Costs

The costs to construct a facility according to the proposed

layout shown on Drawing C 9400-7 were evaluated (Appendix B). The

following work elements were included in the site preparation costs for

this facility; excavation, stripping topsoil, placement of recompacted

clay liner, granular blankets, impermeable membrane liner, leachate

collection system, underdrain system, drainage swales, filter cloth, and

miscellaneous work. The estimated costs for this work is $1,162,000.

c. Operation and Maintenance Costs

Operation and maintenance costs are the costs incurred in the

day to day operation of the facility. Factors included in this cost are;

personnel, equipment, water quality monitoring, and leachate collection

and treatment costs. The operation and maintenance cost is $350,000.

This assumes the disposal operation would be completed within a one-year
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d. Site Closure Costs

The site closure costs are the costs associated with abandoning

the facility after it has reached its design capacity. Costs included in

this are final cover placement, seeding, fertilizing and mulching, instal-

lation of impermeable membrane liner and gas venting system and miscel-

laneous. The estimated cost for this work is $323,000.

e. Long-Term Care Costs

Long-term care includes the maintenance and inspection of the

facility after it has been abandoned to maintain its integrity and function.

Work elements that need to be performed during that time would be site

grading, seeding to repair erosion areas, water quality monitoring, gas

monitoring, leachate collection and treatment, and record keeping. The

cost for these activities is $112,000.

f. Cost Summary

The following table summarizes the costs associated with the

CECOS facility.

TABLE 5
COST SUMMARY - CECOS

Element Cost

Site Preparation $ 1,162,000

Operational Costs $ 350,000

Site Closure $ 323,000

Long-Term Care $ 112.000

Total Cost $ 1 ,947,000

User Fee
Transportation $23,855,000
Disposal $33,030.000

Total Cost $56,885,000 WAHZYN
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5. Summary - CECOS

As determined from the preliminary screening assessment of the

alternative sites, this site is somewhat favorable for disposal because it

is already licensed. Its' hydrogeological environment and engineering

design were shov/n to be generally acceptable from our preliminary screening

assessment. However, the site is highly unfavorable because of the extreme

haul distance and associated costs. In addition, we have shown that the

disposal fee at this site is roughly twice that of the closer, BFI site.

Therefore, we do not recommend this site for disposal of the PCB materials,

unless all other alternatives become unfeasible.

It has been shown that minor modifications to the existing engi-

neering plan should be implemented, particularly upgrading of the leachate

collection system. It is already a licensed site and apparently meets

USEPA and OEPA requirements.

C. OMC Site

1. Introduction

Since the contamination problem considered in this report origi-

nates on the OMC property and nearby Waukegan Harbor, it is a necessary

and reasonable to address the following:

1. Potential in-situ abatement alternatives to
the contamination problem at the OMC property,

2. On-site disposal alternatives at the OMC site
because of the proximity of the contamination
to the OMC property and the high costs involved
with off-site disposal of the PCB contaminated
sediments, or

3. Combinations of 1 and 2, above.
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Therefore, the following alternatives have been identified which

could be implemented at the OMC property and are a part of this final

evaluation process:

1. Option 3 - Total on-site excavation and disposal
in parking lot.

2. Option 4 - Parking area disposal and slurry cutoff
wall around crescent-shaped ditch and oval lagoon.

3. Option 5 - Coke plant storage lagoon, parking area
disposal and slurry cutoff wall abatement.

4. Option 6 - Slurry cutoff wall in the north ditch
area and lagoon storage for harbor dredge materials.

5. Option 7 - Disposal of all contaminated materi-als in
lagoons at coke plant location.

These options are discussed below as individual alternatives,

with cost estimates calculated for the development of each. The options

are illustrated in Drawing C 9400-8 through C 9400-14.

Six very important points should be mentioned at the onset of

this OMC discussion:

1. The particular alternatives that deal with in-situ treat-

ment (as opposed to complete or temporary removal of the PCB contaminated

soils) place the emphasis on correcting the problem at the site, and all

the regulations regarding PCB disposal at landfill sites may not necessarily

apply to the type of abatement procedures we have proposed in these alter-

natives. Nonetheless, we have attempted to be conservative in our concep-

tual approach to abatement of the PCB problem. Further, our engineering

safeguards used in the abatement concepts are commensurate with those

proposed by IEPA and USEPA for landfill ing of PCBs.
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1. Site has low to moderate topographic relief, which
meets USEPA requirements. ,

2. Onsite clay soils generally meet USEPA and IEPA
thickness requiremtns of 4' and 10' respectively.
Soils meet USEPA requirements for permeability and
P200 content; soils only marginally meet IEPA
requirements for permeability.

~Tr"DeptX~ to groundvrate'r̂  at""tlie~sfte does" not"meet"
USEPA requirements. The site is not located in
the 100 year floodplain.

4. The site does not have a leachate collection sys-
tem, which does not meet USEPA requirements; sev-
eral onsite engineering modifications are likely
necessary to facilitate PCB disposal. The site
has good daily operations, based on our onsite
visitation.

5. The disposal .site is located relatively close to
the Waukegan Harbor area with good access to the
site; land useage and sparce population in vicinity
of disposal site are favorable conditions.

6. BFI site will accept all concentrations and quanti-
t ies of PCB dredge materials; the site is presently
1icensed to accept hazardous waste.
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1. Site has low to moderate topographic relief which
meets USEPA requirements.

2. Onsite clay soils generally met USEPA and OEPA
thickness requirements of 9' and 25'. respectively;
onsite clay soils generally meet USEPA requirements
for permeability, but only marginally meet OEPA
requirements. Surficial clay soils (6-8' thick)
meet USEPA requirements for P200 content and Atter-
burg limits, while underlying clay till soils meet
P200, but, not Atterburg limit requirements.

3. Depth to groundwater does not meet USEPA require-
ments, and in certain areas, OEPA requirements.
Groundwater discharge points (streams) are located
on and adjacent to disposal property. The streams
apparently have flash flood characteristics, but,
the site is not in a flood prone area.

4. The site is presently designed and operated to
accept PCB materials. Large trucks may have prob-
lems with maneuverability within the disposal area.

5. Haul distance to the site from the Uuakposn Hartinr
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The management of Browning Ferris Industries is
willing to accept the volumes and concentrations of
PCB which could potentially I be excavated from the
Haukegan Harbor area at theirj existing site, which is
presently licensed for hazardous waste disposal. How-
ever, BFI does not want to 1 simply accept a small
quantity of highly concentrated PCB material, but,
will accept the entire quantity of all concentrations.

—•—--Some'-PCB-Tlredge materials' hav*~Been--previously~
disposed of at the BFI site urder a supplemental permit
issued by Illinois EPA. Apparently,?1 this supplemental
permit has expired. The existing BO site is licensed
to accept hazardous waste at the present.

! •-. i «
Presently, there is no local zoning or ordinance

that prevents PCB disposal at the BFJ site. It is not
expected by site ownership that local opposition could
prevent the disposal of PCB dredge.'materials at the
site, although it is expected that/sone public opposi-
tion would likely occur. : ..i*j'

• .-':J*.
The anticipated life of the existing site is an-

ticipated to be about 8 years, while-that of the pro-
posed landfill is expected to be about 22 years based
on the current rate of refuse received at the existing
site. The proposed site has a design capacity for
5,800,000 compacted cu.yds of refuse. Proposed gate
fee has been quoted as J50 per cubil yard, however, is
conditional upon degree of requiredfjsite modifications
for PCB dredge material disposal. ••"••
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PRELIMINARY SCREENING ASSESSMENT

OWNING - FERRIS INDUSTRIES & CECOS - WILLIAMSB

ASSESSMENT CRITERIA

SOCI
SITE ENGINEERING AND SITE OPERATIONS

HAUL DISTANCES TO SITE,
TRAFFIC PATTERNS &

NEIGHBORHOOD CHARACTER

The present method of landfilling at the existing BFI site is
the cut and fill method and it is proposed to continue this method
into the expansion site to the east. A leachate collection system
does not exist at the ex is t ing site nor is one proposed for the
new site, which does not meet USEPA requirements for PCB disposal.
The base and s idewal ls of the site are not presently recompacted
after excavation of the soils, however, any permeable sand or silt
layers encountered in the sidewalls or base grade are sealed off.
The design concept of the site is to maintain a 10' barrier jjf
natural clay soils or fill soils from the base grade and sidewal v ~
to the more permeable layers, which is in accordance with IEPA
requirements. Final covering at the site is to be a minimum of 3'
of tightly compacted clay soil, topped with topsoll and vegetated
with deep rooted grasses at a maximum slope not to exceed 5:1.
The site .also incorporates a 10' high core berm around the peri-
meter of the site, with the core constructed -of clay.

Probable modifications of this site to facilitate PCB disposal
include: 1. Use of the modified area fill method of disposal.
2. A simple leachate collection system, 3. Increase in base
grade slope and the use of a granular blanket to facilitate leach-
ate collection, 4. Surface water diversion to accommodate all
the runoff from a 24 hour - 25 year storm must be maintained a-
round the area of PCB disposal, and in addition, runoff would
have to modified so that it could be contained and treated as
leachate in the event that it became contaminated by PCB, 5. Re-
compaction of the clay soils on the sidewal ls and base grades and
the use of synthetic liners may be required to facilitate environ-
mentally sound disposal of PCB, 6. Groundwater monitoring wells
will have to be instal led to monitor the specific PCB disposal
area.

Based on an on-site visitation, the site has good dally opera-
tions, including compacting of the refuse, dally covering and
policing of litter, however, the site apparently has a slight dust
problem due to the clay roads in each module. Site operations
will have to be modified to facilitate the disposal of PCB dredge
materials per USEPA requirements, in addition to maintaining records
on the concentration, quantity, and 3-D coordinate location, etc..
associated with PCB waste disposal.

f
Other site faci l i t ies include a chain-link fence around Its

perimeter to control access per USEPA requirements, and adequate
roadways to and within the site. The site appears to be operated
in a safe manner. [_

J ______________________ - ______ ' ______________ r <

The site is engineered with a multi-liner system, leachate
withdrawal and monitor underdrain. The base of the landfill con-
sis ts of 5' of recompacted clay overlain by an impermeable syn-
thetic membrane liner which is overlain by 2 ' of uncompacted clay
as a protective layer. The membrane liner is also placed over 5'
of recompacted clay till on the side slopes and ties into another
membrane liner which is placed over the waste as part of the final
cover. Overlying the final cover membrane liner is 3' of clay
material and ?' of final cover soil. Beneath the 5 ' clay liner is
a 6" sand layer which ties into the monitor underdrain system.
The underdrain system serves as a secondary leachate collection
system. The primary leachate collection system which 1s installed
on the base grades consists of a perforated 24" diameter concrete
standpipe into which leachate may flow. Leachate levels are not
monitored or pumped on a routine basis, however, leachate Is pumped
from the cells on a periodic basis to maintain levels 2' below
original grade. Presently, the leachate is pumped into a holding
basin until a sufficient quantity is collected for treatment.
The leachate treatment consists of pumping the leachate onto the
top of the daily cover in an adjacent secured landfill cell. Into
which a chemical agent is added to solidify the leachate. ]he
solidified leachate is then placed hack into one of the secured
landfill cells.

The design concept for disposal at the site is to develop

The landfill site is located about 1? i
the Waukegan Harbor area by roadway di stance
potential routes are available from the Hc
to the disposal site, however, the prefer
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i farmland, two other landfil l s i tes to
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TJie landfill site is apparently in an an
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Haul distance to the landfill site
Waukegan Harbor area is about 350 miles;
travel distance is not a favorable conditio'
posal at this site. The most likely route
Harbor area to the landfill site would b
south to Gary, Indiana, then southeast or
Indianapolis, then southeast on 1-74 to 1-2
Cincinnati area. Local traff ic from 1-275
Road is adequate, however, Aber Road is a vi
road.

The landfill site and vicinity is zoned
tural , however, it is not suited for farming,
is not expected to realize any signific.
growth. The primarily rural setting is char
by sparse farm and non-farm residents and a

' population of about 2500 people.

Neighborhood characteristics include inc
are somewhat below the county mean; low to
income housing; unincorporated vi l lages wit
sanitary sewers and some dwell ings without
(1970 Sta t is t ics) .



BROWI

PHYSICAL-ENVIRONMENTAL CRITERIA

TOPOGRAPHY, SOILS AND BEDROCK GROUNDWATER AND SURFACE WATER

Topographic relief at the site is on the order of
30 ' , ranging from ahout 755' MSL in the northern portion
of the s i te to about 725 ' MSL in the southwestern
corner; generally meets USEPA requirement of lex to
moderate relief.

Soil borings from the site indicate about 0.5' to
1' of dark, silty/clayey topsoil, underlain by about
5' of moderately plastic, silty clay (CL-CH). under-
lain by a brown to gray, low plasticity silty clay™
(CL) to a depth of at least 50' to 70' below ground
surface (6871 MSL). Interlayers up to 3' thick of
silt (ML), clayey silt (ML-CL) and silty and clayey
sand (SM-SC) occur in the clay soils. Apparently, a
continuous layer of silt and sand extends east from
the eastern border of the existing site under the
adjacent 74 acre site, ranging f rom? ' to 15' in thick-
ness, lying 40' to 60' below ground surface (690' to
718' MSL).

Constant head permeability tests on eight samples
of the clay from depths ranginq 20' to 42' below ground
surface range from 1.9 x 10'" to 1.1 x 10"8 cm/sec,
averaging 4.3 x 10"' cm/sec, while falling heart perme-
abil i ty tes ts on eight samples from 20' to 32' below
ground surface at the proposed site indicate the range
of 1 x 10'' to 6 » 10"9 cm/sec, averaging 2.4 x
10"° cm/sec. Cation exchange capacit ies of the clays
are low (-3 to 6 meq/lOOgms).

The soils generally meet the thickness requirement
of USEPA ( 4 ' ) and Illinois ERA (10'). The soils
generally meet the USEPA soil permeability requirement
(1 x 10-' cm/sec), however, marginally meet the Illinois
EPA requirement (1 x 10"° cm/sec). LL and PI were
not measured as required by USEPA criteria. All samples
tested of the silty clay exceed the USEPA 30X P200
requirement. IS3S indicates this area is suitable for
disposal of all wastes except mobile, unattenuated, haz-
ardous substances.

Dolomite bedrock is located
ground surface.

about 200' below

Groundwateriis reported to ex is t between 11' and
17' below ground surface at the existing site and b 1/2'
to greater than )2' below the proposed si te. Ground-
water flow direction was not reported, although flow
direction is likely in a southerly direction. Depth to
groundwater does not meet the USEPA requirement of at
least 50' to th historical high water table below
ground surface. ' •

Judging fror fhirttipographlc position of the land-
fill site, it nuic.be in a local groundwater recharge
zone, as it occupies a locally high topographic area
and is surrounded by potential discharge points, Des
Plaines River to the west, lowlands to the south. Lake
Michigan to the east. According to USEPA requirements,
a recharge zone should be avoided however, because of
the thick sequence :"of clay at the site, recharge
characteristics are probably minimal. Drinking water
is obtained primarily from the dolomite bedrock
aquifer. At least .two private residences with deep
wel ls are located along 9th Street at the southern
boundary of the site; several other private resi-
dences are also located within 500' of the site bound-
aries along 9th Street, which also may have private
well water supplies.;/.

No natural streams, ponds or lakes occur on this
site. Topographically, the site appears to lie near
a surface water divide, such that surface water west
of the site drains toward the Des Plaines River and
east of the site toward the Lake Michigan basin.
Surface drainage across the s i te is reported to be
predominantly west and south. The si te is not located
within the 100 year floodplain, however, standing
water has apparently occurred in the past near the
northern portion of the site.
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Topographic relief at the site is about 35 ' ,
with elevations ranging from about 879' MSL adjacent
to Pleasant Run Creek (southwest) to about 913' MSL
(northeast). Present and proposed disposal areas are
located in a fairly flat area and meet USEPA require-
ments of low to moderate relief.

The general geology of the site is such that
about 6' to 8' of a gray brown silty clay (CL) is
underlain by about 40' of a gray brown sandy clay
till (SC, SC-SM), which in turn, is underlain by
interbedded shale and limestone. In the western por-
tion of the si te, discontinuous sand seams are present
about 25' to 30' below grade, however, in the eastern
portion of the site, a continuous sand seam on the
order of 5 feet can be generally traced over a 20
acre area, where the new secured landfill cells are to
be developed. The clay soils meet thickness require-
ments of USEPA (41) and OEPA (25 ' ) .

Soil tests indicate that the silty clay and clay
till soils generally have permeabilities less than 1 x
10"7 cm/sec, meeting requirements of USEPA and condi-
tionally meeting those of OEPA. Average properties of

Depth to groundwater in the northern portion of
the site is generally within 2' of ground surface,
while it varies |from about 2' to 20' in the southern
portion and from! 2' to';7' in the western area; this
does not meet the USEPA requirements of 50' to histor-
ical high water jtable .below the base of the site or
OEPA requirement! of 5' below ground surface in certain
areas. |•" ' ;:• *.

;*'i_ ,-M'
Groundwater'flows'generally in a southerly di-

rection toward (the East Branch and southwestward
toward Pleasant ftun Creek, which are local discharge
points. Vertical hydraulic groundwater gradients are
generally slightly upward, however, are seasonally
downward during recharge events, based on water leve ls
from nested wells at the western and northeastern por-
tions of the site- • In the northern portion of the
site, vertical hydraulic gradients are steeply downward
in the vicinity iof two'pumped wells, in response to
the pumping. Apparently, there is l i t t le hydraulic
connection between the groundwater f low systems in the
soils and in the underlying bedrock, however, there
appears to be good hydrjulic connection within the bed-
rock formation, t.'j.-;>-^j; •
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continuous 1 aypr of s i l t and sand extends east from
the eastern border of the e x i s t i n g site under the
adjacent 74 acre site, ranging from?' to 15' in thick-
ness, lying 40' to 60' below ground surface (690' to
718' MSL).

Constant head permeability tests on eight samples
of the clay from depths ranging 20' to 42' below ground
surface range from 1.9 x 10"° to 1.1 x 10"^ cm/sec,
averaging 4.3 x 10"' cm/sec, while falling head perme-
ability tests on eight samples from 20' to 32' below
ground surface at the proposed site indicate the range
of 1 x ID"' to 6 x 10"9 cm/sec, averaging 2.4 x
10-° cm/sec. Cation exchange capacities of the clays
are low (-3 to f> meqAOOgms).

generally meet the USEPA soil permeability requirement
(1 x 10"' cm/sec), however, marginally meet the I l l i n o i s

The soils generally meet the thickness requirement
of USEPA (4') and I l l i n o i s ERA (10'). The soils

jirement
i s

ERA requirement (1 x )0"8 cm/sec). LL and P] were
not measured as required by USEPA criteria. All samples
tested of the silty clay exceed the USEPA 30*. P200
requirement. 1S35 indicates this area is suitable for
disposal of all wastes except mobile, unattenuated, haz-
ardous substances.

Dolomite bedrock is located
ground surface.

about 200' below

Mich igan to the east. According to USEPA requirener
a recharge zone should be avoided however, because
the thick sequence 'of clay at the site, rech,
characteristics are probably minimal. Drinking w,
is obtained primarily from the dolomite bedi
aquifer. At least.two private residences with <
wel ls are located along 9th Street at the soutt
boundary of the site; several other private ri
dences are also located within 500' of the site boi
aries along 9th Street, which also may have pri>
well water supplies.,'

No natural streams, ponds or lakes occur on '
site. Topographically, the site appears to lie r
a surface water divide, such that surface water \
of the site drains toward the Des Plaines River
east of the site toward the Lake Michigan ba1

Surface drainage across the s i te is reported to
predominantly west and south. The site is not loc.
within the 100 year f loodplain, however, stam
water has apparently, occurred in the past near
northern portion of the site.
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Topographic relief at the site is about 35',
with elevations ranging from about 879' MSL adjacent
to Pleasant Run Creek (southwest) to about 913' MSL
(northeast). Present and proposed disposal areas are
located in a fairly flat area and meet USEPA require-
ments of low to moderate relief.

The general geology of the site 1s such that
about 61 to 8' of a gray brown silty clay (CL) is
underlain by about 40' of a gray brown sandy clay
till (SC, SC-SM), which in turn, is underlain by
interbedded shale and limestone. In the western por-
tion of the site, discontinuous sand seams are present
about 25' to 30' below grade, however. In the eastern
portion of the site, a continuous sand seam on the
order of 5 feet can be generally traced over a 20
acre area, where the new secured landfill cells are to
be developed. The clay soils meet thickness require-
ments of USEPA (4') and OEPA (251).

Soil tests indicate that the silty clay and clay
till soils generally have permeabilities less than 1 x
10"7 cm/sec, meeting requirements of USEPA and condi-
tionally meeting those of OEPA. Average properties of
the surficial silty clay indicate: 70J P200, LL,38t
and PI ,201, all meeting requirements of USEPA. Analysis
of the clay till indicates: 30-501 P200. LL,15-201 and
PI.S-71; the P200- content meets USEPA requirementVr-
however, the LL and PI do not. Permeability of the
sand and gravel is approximated at 10"? to 1Q-' cm/sec,
based on grain size analyses.

The interbedderi limestone and shale bedrock lies
approximately 50' to 60' below ground surface. This
rock formation yields little water, however, small
quantities may percolate through fractures and in the
weathered zone.

Depth to groundwater in the 'northern portioi
the site is generally within 2' of ground surf
while it varies (from about 2' to 20' in the sout
portion and fron, 2* to'-. T in the western area;
does not meet the USEPA requirements of 50' to his
ical high water [table .below the base of the siti
OEPA requirement'of 5''below ground surface in cer4reas-

Groundwater {flows, generally in a southerly
rection toward [the East Branch and southwest
toward Pleasant Run Creek, which are local disch
points. Vertica^ hydraulic groundwater gradients
generally slightly upward, however, are season
downward during recharge events, based on water le
from nested wells at the western and northeastern
tions of the si£e...', In,; the northern portion of
site, vertical hydraulic gradients are steeply down
in the vicinity (of ^ two pumped wells, in response
the pumping. Apparently, there is little hydra
connection between the 'groundwater flow systems in
soils and in the underlying bedrock, however, t
appears to be good hydraulic connection within the
rock formation. fejjfoS-.-. ;_
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about 200' below

ana is surrounae* Dy poteni iu discharge points, ues
Plaines River to the west, lowlands t0 (ne south. Lake
Mich igan to the east. According to U S T P A requirements ,
a recharge zone should be avoided however, because of
the thick sequence 'of clay at the s i te , recharge
character ist ics are probably minimal. Drinking water
is obtained primarily from the dolomite bedrock
aquifer. At least - two private residences wi th deep
w e l l s are located along 9th Street at the southern
boundary of the Site; several other pr iva te res i -
dences are also located wi th in 500' of the s i te bound-
aries along 9th Street, which also may have p r iva te
well water supplies.,

No natural streams, ponds or lakes occur on this
site. Topographically, the site appears to lie near
a surface water divide, such that surface water west
of the site drains toward the Des Plaines River and
east of the site toward the Lake Michigan basin.
Surface drainage across the site is reported to be
predominantly west and south. The site is not located
wi th in the 100 year f loodplain, however, standing
water has apparently occurred in the past near the
northern portion of the site.

wi th deep roote
The s i te .i\ so i
meter of the sit

Probable mo
include: 1- Us<
2. A simple 1<
grade slope and
ate collection,
the runoff from
round the area
have to modifiet
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compaction of th
the use of syntf
mentally sound d
will have to be
area.

Based on an
tions, including
policing of litt
problem due to
wi l l have to be
material s per USi
on the concentre
associated wi th

Other site
perimeter to cor
roadways to and
in a safe manner

ographic relief at the site is about 35',
nations ranging from about 879' HSL adjacent
ant Run Creek (southwest) to about 913' MSL
st) . Present and proposed disposal areas are
in a fairly flat area and meet USEPA require-
low to moderate relief.

general geology of the site 1s such that
to 8' of a gray brown silty clay (CL) is

n by about 40' of a gray brown sandy clay
, SC-SM), which in turn, is underlain by
ded shale and limestone. In the western por-
the site, discontinuous sand seams are present
1 to 30' below grade, however, in the eastern
af the site, a continuous sand seam on the
5 feet can be generally traced over a 20

a, where the new secured landfill cells are to
oped. The clay soils meet thickness require-
USEPA (4') and OEPA (25').

I tests indicate that the silty clay and clay
s generally have permeabilities less than 1 x

;ec, meeting requirements of USEPA and condi-
meeting those of OEPA. Average properties of
cial silty clay indicate: 701 P200, LL.38X
iJ, all meeting requirements of USEPA. Analysis
ay till indicates: 30-501 P200. LL.15-201 and
the PZOO content meets USEPA requirementi-r—
the LL and PI do not. Permeability of the
gravel is approximated at 10'? to 10"' cm/sec,
grain size analyses.

interbeddert limestone and shale hedrock lies
tely 50' to 60' below ground surface. This
ation yields little water, however, small
s may percolate through fractures and in the
zone.

j. :,;••*•
Depth to groundwater in the 'northern portion of

the site is generally within 2' of ground surface,
while it varies (from about 2' to 20' in the southern
portion and from. 2' to'-7' in the western area; this
does not meet the USEPA requirements of 50' to histor-
ical high water jtable ;btlow the base of the site or
OEPA requirement!of 5' 'below ground surface in certain
areas.

Groundwater jflows . general ly in a southerly di-
rection toward [the East Branch and southwestward
toward Pleasant pun Creek, which are local discharge
points. Vertica^ hydraulic groundwater gradients are
generally slightly upward, however, are seasonally
downward during recharge events, based on water levels
from nested wells at the western and northeastern por-
tions of the site-.;* In,: the northern portion of the
site, vertical hydraulic 'gradients are steeply downward
in the vicinity (of two pumped wells, in response to
the pumping. Apparently, there is little hydraulic
connection between the 'groundwater flow systems in the
soils and in the underlying bedrock, however, there
appears to be good hydraulic connection within the bed-
rock formation.

Apparently,Jsix -residences exist at the western
boundary of the rite:which are on private water supply;
Apparently, thes r̂e.siijeli««*—»«•-

Pleasant Ru CreA and its East Branch tributary
generally flow ii a/southerly direction into the east
fork of the Lit le/Miami River. Pleasant Run Creek
flows south thr ugh the property, just west of the
secured landfill cells. The East Branch flnws alonj
the southeastern .boundary of the site and joins Plea
sant Run at the outhwostern corner of the site. The
site is not loca ed within an established flood prone
area, however, tt • streams exhibit flash-flood charac-
teristics.
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- a s s e s at a r.axiinm s iope not to exceed 5:1.
porates a 10' high core bertn around the perl-

*ith the core constructed-of clay.

ications of this site to faci l i tate PCB disposal
f the modified area fill method of disposal,
ate collection system, 3. Increase in base
use of a granular blanket to faci l i tate leach-

Surface water diversion to accommodate all
?4 hour - 25 year storm must be maintained a-

PCB disposal, and in addition, runo'f would
i that it could be contained and treated as
nt that it became contaminated by PCB, 5. Re-
lay soi ls on the s idewal ls and base grades and
; liners may be required to facilitate environ-
isal of "CB. 6. Groundwater monitoring wells
stal led to monitor the specific PCB disposal

site visitation, the site has good daily opera-
mpact ing of the refuse, daily covering and
however, the site apparently has a slight dust
clay roads in each module. Site operations
ified to fac i l i ta te the disposal of PCB dredge
-equirements, in addition to maintaining records
, quantity, and 3-D coordinate location, etc.,

waste disposal.

i l i t ies include a chain-link fence around its
' access per USEPA requirements, and adequate
iln the site. The site appears to be operated

s i t e . The l o c a t i o n o' the disposal si te w i th respect
to the waukegan Harbor area is a favorable condition.

The landfi l l s i te and vic ini ty is presently
classif ied as suburban residential. The land can be
described as rol l ing farmland and timberlands. Land
useage w i th in 1 mile of the site boundaries includes
farmland, two other landfi l l s i tes to the east.
(American Admixtures and North Shore Sanitary Distr ic t ) ,
residential subdivisions located approximately 1/2
mi le to the east (Winthrop Harbor) and several private
residences located along 9th Street and Green Bay Road.
Population is re la t i ve ly sparse in the v ic in i ty of the
landf i l l site.

The landfill site is apparently in an area that is
well suited for the disposal of PCB with respect to the
land useage on the adjacent parcels. The sparse prr>-
ulation in the vicinity of the landfill site is also a
favorable condition, provided that urban growth from
the City of Zion does not spread further westward.

There are no identified archeological or histor-
ical sites, nor any reserved natural settings located
in the neighborhood of the disposal site-

tha
exp.
pre
siti
t io

tic
posi
on i
sit '
5,81
fee
com
for

ngineered with a multi-liner system, leachate
tor underdrain. The base of the landfill con-
ompacted clay overlain by an impermeable syn-
er which is overlain by 2' of uncompacted clay
-er. The membrane liner is also placed over 5'
till on the side slopes and ties into another

h is placed over the waste as part of the final
he final cover membrane liner is 3' of clay
final cover soil. Beneath the 5' clay liner 1s
lich ties into the monitor underdrain system,
.em serves as a secondary leachate collection
i leachate collection system which 1s installed
consists of a perforated 24" diameter concrete

h leachate may flow. Leachate levels are not
on a routine basis, however, leachate Is pumped

a periodic basis to maintain levels 2' below
esently, the leachate 1s pumped into a holding
r icient quantity is collected for treatment.
ient consists of pumping the leachate onto the
iver in an adjacent secured landfill cell, 1ijto
gent is added to solidify the leachate. ]he
is then placed hack into one of the secured

icept for disposal at the site is to develo
landfill cells under dry disposal conditions)
berms are used to separate incompatible was

entire site is not fenced and accessTcT 1
r site facilities Is not controlled. However,
Mil site is fenced, which may meet US£PA

He is a licensed facility, 1t Is assumed tint
1 USEPA and OEPA regulations regarding the dally
rd keeping associated with PCB disposal. Daily
o include the visual inspection of individual
into the disposal site. However, only mlnirtal

e performed on the wastes to determine thdNr
;tics. ' |

j within the facilities is difficult for senl-
arg* trucks requiring access to the disposal

are fairly small and when they are divi-ed
r areas hy the use of berns. there is lit
ility for trucks to unload.

Haul distance to the landfill site from the
Waukegan Harbor area is about 350 miles; this long
travel distance is not a favorable condition for dis-
posal at this site. The most likely route from the
Harbor area to the landfill site would be: 1-294,
south to Gary, Indiana, then southeast on 1-65 to
Indianapolis, then southeast on 1-74 to 1-275 in the
Cincinnati area. Local traffic from 1-275 to Aber
Road is adequate, however, Aber Road is a very narrow
road.

The landfill site and vicinity 1s zoned agricul-
tural, however, It is not suited for farming; the area
is not expected to realize any significant urban
growth. The primarily rural setting is characterized
by sparse farm and non-farm residents and a township
population of about 2500 people.

Neighborhood characteristics include incomes that
are somewhat below the county mean; low to moderate
Income housing; unincorporated vll lages with no
sanitary sewers and some dwellings without plumbing
(1970 Statistics).
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are unacceptable.

5. Haul distance to the site from the Waukegan Harbor area
is moderately far. but routing to the site is along good
roads. This government facility Is located in a sparcely
populated area.

6. Acceptability of disposal of PCB dredge materials on site
is not presently known; site is under federal jurisdic-
tion.

The availabll ity of I
sal of PCB contaminated
is not presently known;
the jurisdiction of the
Federal Government.

e site for dispo-
dredge materials

I he site is under
US Army and the

Ft. Sheridan is prei
dispose miscellaneous ref|

ently licensed to
se on about an 8

acre site located in thd NW 1/4, Section
IA3—EL2——————————I—— ... . ______

1. Most parts of the site have low to moderate topographic
relief which meets USEPA requirements.

2. Onsite soils generally meet USEPA and IEPA soil thickness
requirements. Soil permeability meets USEPA criteria and
marginally meets IEPA requirements. Soils do not meet
USEPA Atterburg limit requirements.

3. Depth to groundwater apparently does not meet USEPA re-

4. Present site does not have a leachate collection system,
which does not meet USEPA requirements; present site has
problems and requires extensive modifications or relo-
cation.

Haul distance to the site from the Uaukegan Harbor area is
relatively short. The site is located in a densely
populated, urban, residential area.

Acceptability of disposal of PCB dredge materials onsite
is not presently known; site is under federal jurisdic-
tion.

5.

6.

The availability of t
posal of PCB contaminated
is presently not known,
under the jurisdiction of
Federal Government. Pres,.
has not submitted an appl
to operate or develop a I
the property.

e site for dis-
Iredge materials
he facility is
the US Navy and

Presntly. the site
cation to IEPA
ndf_LU— iite_ on_

1. Site generally has low to moderate topographic
relief, which meets USEPA requirements.

2. Soils generally meet USPEA and IEPA soil thickness
requirements, except where sand lenses occur at shallow
depths.

3. Depth to groundwater meets USEPA requirements.

4. No Information is available about present landfill site
operations. It is likely the disposal site would have
to be completely remodified or relocated for design per
USEPA and IEPA requirements.

5. The haul distance to the site from the Waukegan Harbor
area Is very short. The route to the site and area 1n
the vicinity of the site 1s heavily populated urban,
residential area.

6. Acceptability of disposal of PCB dredge materials onsite
is not presently known; site is under federal jurisdic-
tion.
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GOVERNMENT OWNED FACILITIES
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ured, raulteo, jointed, cnerty do lomi te which out-
ern portion of the property and va r i es from 5' to
surface in other parts of the site.

soils in the western part of the site do not meet
il thickness requirements of 4' and 10' of clay,
le silty clay soils in the eastern part of the
neet thickness requirements, however, no soil test
le to compare USEPA requirements for permeability
nit characteristics of the soils. In general, ISGS
id disposal in the lowland areas based on presence
k aquifer; some upland areas suitable for all waste
lobile, unattenuated hazardous waste. The present
te is located in an area of shallow bedrock, shal-
nd coarse grained soi ls.

and its tributaries are in
the property west of the e
standing water in sone areas

n flood-prone areas, furthermore, much ot
escarpment 'S marshy lowlands, with free

it the site is generally slightly undulating, how-
•avines roughly perpendicular to the shoreline of

60' to 80' bluff is present at the shoreline.
range from about 625' near the bluff tops to

t the western boundary of the site. The ravines
' to 50' of bank relief. Parts of the site meet

ment of low to moderate relief.

d-lcate that the general geology is such that about
ilty clay t ill Interhedd ed_JtLth_] eases of • and and
agaran dolomite. Three borings in the northwest

in 14, at a land disposal site operated on the
55, indicate silty clay soils (CL, CL-CH) inter-
layers of silt to a depth of at least 58'. These
jenerally meet the USEPA and 1EPA thickness re-
and 10', depending on the degree of interbedding
layers.

lermeabilfty tests and two samples of the silty
10-8 cm/sec, and 1.2 x 10-'ite values of 1

the USEPA requirement of 1 x 10,-7 cm/sec, and
g the IEPA requirements of 1 x 10-8 cm/sec. Re-
g limit tests on seven silty clay soil samples
of LL, 22X to 321, averaging 261; PI,91 to 181,
and PI do not meet USEPA requirements of 301 and

Cation exchange capacities of the silty clay
ly low (-5 to 7) meq/lOOgms). ISGS indicates
equate for disposal of all wastes except mobile,
•dous substances.

Depth to groundwater from unstabilized water level readings
in wells at the site varies from about 5' near the western boundary
to about 41' near the top of the bluff; groundwater level at the
beach was near lake level. This site apparently does not meet
USEPA depth to groundwater requirements of 50' below historical
high watertable.

Direction of groundwater flow is east toward Lake Michigan,
and'perhaps, locally toward the ravines.' Vertical hydraulic gradi-
entj^are likely downward,^ndicatlng^urounrtwar.er_rpcharpe L..tions, tfowever.'Hue to the thickness of~the sTIty clay sons and
adjacent groundwater discharge zone (Lake Michigan), recharge
characteristics are likely minimal.

Surface water flow occurs intermittently in the ravines due
to surface water drainage into them, and perhaps, to a minor ex-
tenc, due to groundwater seepage. The site is not within the 100-
year flood plain, nor are there any flood-prone areas on the site.

relief in the upland portion of the site is
ian 30', however, a large ravine perpendicular

is present in the southern part of the site
ief of about 20' to 60'. A 50' bluff occurs at
in of the site. The topography generally meets
s of low to moderate relief.

gy at the site 's such that a sandy, gravelly,
1ded with occasional sand and gravel lenses over-
rock. The thickness of the clay t i l l varies from
0'. Interbedding of coarse-grained soils was
rsperseo throughout the thickness of clay t i l l ,
icing a 4' sandy gravel lense within 15' of ground
most of these lenses were at depth. A gravel or
" up to 20' thick typically overlies the bedrock

ly meet USEPA and IEPA soil thickness requirements
spectwely. The results of soil tests were not
mine their suitabililty with respect to USEPA
lermeability and Atterburg limits. ISGS indicates
liable for disposal of all waste types except for
ed hazardous substances.

Depth to groundwater reported on boring logs vary from about
50' to 100' below surface, however, it can be assumed that water
table elevation is near lake level; this meets USEPA requirements
of 50' to historical high groundwater.

The direction of horizontal groundwater flow is east towards
Lak< Michigan, and perhaps, locally toward the ravine. Vertical
hydraulic gradients are likely downward, indicating slight re-
charge conditions. However, due to the thick sequence of clays
and depth to groundwater, recharge characteristics are l i k e l y
minimal.

A perennial stream flows in the ravine and empties into Lake
Michigan. The area confined to the ravine is within the flood-
prone area of the 100-year flood, however, no other parts of the
site are flood-prone.
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assumed tnat the present site does ]not
meet the USEPA requirements for site opera-
tions, and therefore, all operating
record keeping procedures would have t
designed and implemented to meet t
requirements.

Presently, the facility is lice
for operating a land disposal site on
property. The design concept for
present landfill site is to f i l l a ra
which is perpendicular to the shorelini
Lake Michigan. The present site does
meet USEPA requirements for disposal
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collection system. Engineering of • an
jarrpr.'.aMp ?fg A i tqov*] —— f ic U i t y at /thsj.
existing site is probably not TeasTbfSldue
to the extensive modifications required
of the site, an unstable shoreline condi-
tion at the site, the presence of a storm
sewer directly beneath the site, and siorm
routing and surface water diversion prob-
lems.

A PCB disposal facility on this pro-
perty would have to be completely rede-
signed and operated to meet USEPA and IEPA
requirements regarding PCB disposal, |and
probably relocated. A feasibility study
would have to be performed for a relocated
site to document proper soil and ground-
water conditions. A suitable engineering
design, plan of operation and record
keeping procedures for PCB disposal would
also need to be developed and implemented.

Ft. Sheridan is located approximately 12 miles south of the
Uaukegan Harbor area along Lake Michigan. Several routes south to
the site are available along Sheridan Road, Green Bay Road and 1-94,
each road successively further westward from the Waukegan Harbor
area. Both Sheridan and Green Bay Roads are in heavily urbanized
areas and it is likely that traffic flow on Sheridan Road 1s inter-
rupted frequently. In contrast, traffic flow along Green Bay Road
is probably somewhat more rapid and could be Accessed fairly easily
from the harbor area along Sheridan Road, west on Washington Ave. ,

_ ..ymthwest on Glen Bock" Aypniip JDtl wplt nn Rplv id(-re_Strgel- tn Cr»n
Bay Road. The most rapid flow would be along 1-94, and it could be
accessed utilizing the same route as for Green Bay Road. In all
cases, the travel distance to the site is relatively short. In the
vicinity of the site, all routes lead to Uestleigh Road, which is
routed directly by the Ft. Sheridan site.

The vicinity of the Ft. Sheridan site Is a densely populated
residential area; the housing reflects moderate to upper income
families.
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Presently, no information is available
on the site engineering or operations! of
the unlicensed disposal operations at this
s i te . It is assumed that the present
f ac i l i t y does not 'wet 'JSEPA requirements
for OCR disposal and that the site wduld
hdwe to be subjected to a complete inverjti-
gat ion reyardinq the sui tabi l i ty of the
si te for PCB dispos.il. In general! a
study to determine the soi ls and ground-
fitter conditions would be required! to
letennine the f e a s i b i l i t y of the site Und
to f ac i l i t a t e the .iimropriate design,
"igineering and ot'eraVor> 'if a PCR dji s-
-.•osal s i te . i

The site is approximately 4 miles south of the Waukegan Harbor
area. The site is easily accessed from the Haukegan Harbor area
along Sheridan Road, through a predominantly densely populated low
to middle income and industrialized route. Traff ic flow along
Sheridan Road is likely to be frequently interrupted, however, it
is the most direct route to the site.

posal
is pri
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Feder
has n
to op>
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ITY AND AVAILABILITY OF SITE
•RSHIP AND ORDINANCES SUMMARY
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acceptability and availability of
of the government-owned facility
•esently known. i Local ordinances
jply, as the site is under exclu-
sdictlon of the U.S. Army and
overnment. In : August, 1980, a
plication filed with the Illinois
a land disposal site in operation
5 was denied basically on the in-
less of the submjttal. The permit
on describes a jarcel of land on
property as 9-*jacres, located in
14. JIE I/*-,. Section . 35̂ 134. R9. ..__,.

availability of t
C8 contaminated
•esently known; 1
idiction of the
iovernment.

Sheridan is pre:
li seel laneous ref

|
i

1. Host of property has low to moderate topographic relief,
which meets USEPA requirements.

2. Only soils in the upland (eastern 2/3) portion of site
generally meet USEPA and IEPA soil thickness requirements.
Bedrock depth is very shallow in western 1/3 of site;
present disposal site is located in unacceptable area.

3. Depth to groundwater does not meet USEPA rquirements;
very shallow groundwater in western portion of site.
Four streams flow through and adjacent to the site; much
of western 1/3 of site is in flood prone area.

"""41 Any "si te^ "chosen oh" the" JAAP site would likely have to be
completely redesigned per USEPA and IEPA requirements to
facilitate PCB disposal; present site design and operation
are unacceptable.

5. Haul distance to the site from the Waukegan Harbor area
Is moderately far, but routing to the site is along good
roads. This government facility is located in a sparcely
populated area.

6. Acceptability of disposal of PCB dredge materials on site
is not presently known; site is under federal jurisdic-
tion.

he site for dispo-
dredge materials
he site is under
US Army and the

ently licensed to
se on about an 8

? located in thd NU 1/4, Section
_BJ_2 ————— ————— J —— ... . . ————

ivdi 1 abi 1 i ty of t
^>CB contaminated
t 1 y not known.

e site for dis-
Iredqe materials
[he facility 'S

1. Host parts of the site have low to moderate topographic
relief which meets USEPA requirements.

2. Onsite soils generally meet USEPA and IEPA soil thickness
requirements. Soil permeability meets USEPA criteria and
marginally meets IEPA requirements. Soils do not meet
USEPA Atterburg limit requirements.

3. Depth to groundwater apparently does not meet USEPA re-

4. Present site does not have a leachate collection system.
which does not meet USEPA requirements; present site has
problems and requires extensive modifications or relo-
cation.

5. Haul distance to the site from the Waukegan Harbor area is
relatively short. The site is located" in a densely
populated, urban, residential area.

6. Acceptability of disposal of PCB dredge materials onsite
is not presently known; site is under federal jurisdic-
tion.

1. Site generally has low to moderate topographic ~*
relief, which meets USEPA requirements.

——— " — —

^



T LAKES NAVAL BASE

CIOECONOMIC CRITERIA
SITE
. ' ACCEPTABILITY AND AVAILABILITY OF SITE C I I M M A D V

ACTER - OWNERSHIP AND ORDINANCES SUMMARY
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1-294, then southwest
o the disposal site.

facility and based on
populated rural area
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The acceptability and availability of
the site of the government-owned facility
Is not presently known, i Local ordinances
do not apply, as the site is under exclu-
sive jurisdiction of the U.S. Army and
Federal Government. In i August, 1980, a
permit application filed with the Illinois
EPA for a land disposal site in operation
since 1955 was denied basically on the in-
completeness of the submjttal. The permit
application describes a tarcel of land on
the JAAP property as 9-4'acreS, located in

-,—• the NE_U4..NE l/*-,.Jcc
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1. Host of property has low to moderate tope
which meets USEPA requirements.

2. Only soils in the upland (eastern 2/3)
generally meet USEPA and IEPA soil thickne
Bedrock depth is very shallow in wester
present disposal site is located in una

3. Depth to groundwater does not meet USE
very shallow groundwater in western po
Four streams flow through and adjacent to
of western 1/3 of site is in flood prone .

4'. Any "site chosen on the JAAP site would li
completely redesigned per USEP» and IEPA
facilitate PCB disposal; present site desi<
are unacceptable.

5. Haul distance to the site from the Wauke
Is moderately far, but routing to the sit
roads. This government facility is locati
populated area.

6. Acceptability of disposal of PCB dredge m,
is not presently known; site is under fe
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ise on about an 8
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1. Most parts of the site have low to moder
relief which meets USEPA requirements.

2. Onsite soils generally meet USEPA and IEPA
requirements. Soil permeabil ity meets USE
marginally meets IEPA requirements. Soil
USEPA Atterburg limit requirements.

3. Depth to groundwater apparently does not

4. Present site does not have a leachate coll
which does not meet USEPA requirements; pi
problems and requires extensive modifica;
cation.

5. Haul distance to the site from the Waukegan
relatively short. The site is located
populated, urban, residential area.

6. Acceptability of disposal of PCB dredge m,
is not presently known; site is under fe<
tion.

1. Site generally has low to moderate topograp
rel ief, which meets USEPA requirements.

2. Soils generally meet USPEA and IEPA •
ppoiH rpmpnr s oxrpnt whprp sanrt Ipn^p* or



PRELIMINARY SCREENING ASSESSMENT
JNITION PLANT , FT. SHERIDAN ARMY BASE & GREAT

ASSESSMENT CRITERIA

'AL CRITERIA

ICE WATER
SITE ENGINEERING

AND SITE OPERATIONS

SOCIO
HAUL DISTANCES TO SITE

-TRAFFIC PATTERNS &
NEIGHBORHOOD CHARACT

2' to 36' below ground
le iJSEPA requirement of
rection of groundwater

Plaines and Kankakee
nts. The shallow dolo-
of well water supply.
>r portions of the bed-
le water, however, the
potential for ground-

ks, which all generally
•5 and Kankakee Rivers;
IB site, Grant Creek at
the central portion of

.ern boundary. Much of
'.reek and Jackson Creek
;; furthermore, much of
.hy lowlands, with free

Li t t le is known about the site engi-
neering and operations at the JAAP faci-
lity due to the incompleteness of th»ir
disposal permit application filed with
the IEPA and no on-site vis i tat ion. How-
ever, it is assumed that the present site
on the JAAP property is not suitable for
PCS disposal and that the present site
would have to be completely remodified or
relocated on the- property to facilitate
PCS disposal, per USEPA and [EPA require-
ments. To meet the proper design and
engineering requirements, the site w£-rW^
need a feasibility study performed; to
document soils, groundwater and bedrock
conditions. An engineering design would
have to be performed to modify the site
to allow PCS disposal. Furthermore, 1^ 1s
assumed that the present site does (not
meet the USEPA requirements for site op ra-
tions, and therefore, all operating and

be
implemented to meet t ose

record keeping procedures would have t
designed and
requirements.

The JAAP property is ahout 75 miles from the
area. A preferred route from the Watifcegan Harbor
posal si te would l ikely be: 1-94 south to 1-294
on 1-55 to STH 53, then south on STH 53 to the

The JAAP property is a government owned facil
topographic maps, is located in a sparsley popul
south of Joliet, Illinois.

water level readings
r the western boundary
>undwater level at the
irently does not meet

50' below historical

toward Lake "lichigan,
tical hydraulic gradi-
•Mf.er recharge cgndi-
sTI ty c l a y s o ITs arid

Michigan), recharge

y in the ravines due
haps, to a minor ex-
s not within the 100-
ne areas on the site.

Presently, the facility 1s licensed
for operating a land disposal site on
property. The design concept for
present landfill site 1s to fill a ra-lne
which is perpendicular to the shore! ini of
Lake Michigan. The present site does not
meet USEPA requirements for disposal of
PCS because it does not have a leaciate
collection system. Engineering of' an

:

the
the

. _ j
existing site is probably nut feasToreydue
to the extensive modifications required
of the site, an unstable shoreline condi-
tion at the site, the presence of a storm
sewer directly beneath the site, and storm
routing and surface water diversion prob-
lems. j

A PCB disposal facility on this pro-
perty would have to be completely rede-
signed and operated to meet USEPA and IEPA
requirements regarding PCB disposal, land
probably relocated. A feasibility study
would have to be performed for a relocated
site to document proper soil and ground-
water conditions. A suitable engineering
design, plan of operation and record
keeping procedures for PCB disposal would
also need to be developed and implemented.

Ft. Sheridan is located approximately 12 mil
Uaukegan Harbor area along Lake Michigan. Several
the site are available along Sheridan Road, Green B<
each road successively further westward from the
area. Both Sheridan and Green Bay Roads are in h
areas and it is likely that traffic flow on Sherida
rupted frequently. In contrast, traffic flow alom
is probably somewhat more rapid and could be access
from the harbor area along Sheridan Road, west on
jnnthwp<t on f.lpn Rnrk" Aucnng Anit wptt nn Holulrfo^n
Bay Road, me most rapid flow would be along [-94,
accessed utilizing the same route as for Green Bi
cases, the travel distance to the site is relative!
vicinity of the site, all routes lead to Hestleigf-
routed directly by the Ft. Sheridan site.

The vicinity of the Ft. Sheridan site 1s a di
residential area; the housing reflects moderate
families.

logs vary from about
•>e assumed that water
ts 'JSEPA requirements

Presently, no information is available
on the s i te engineering or operations: of
the un l i censed d isposal operat ions at this

t the pre^ntIt is
ty does

.assumed
not neet

The site is approximately 4 mi les south of the k
area. The si te is easi ly accessed from the Waukec
along Sheridan Road, through a predominantly dense!
to middle income and industrialized route. Traf
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PHYSICAL-ENVIRONMENTA

TOPOGRAPHY, SOILS AND BEDROCK GROUNDWATER AND SURFAC

Topographic relief over the 36 sq.ni. area is about 125',
ranging in elevation from about 525 ' MSL near the western edge of
the property to about 650' MSL at the eastern boundary. 7ne area
can be characterized as a lowland with swamps, ridges and gently
rolling topography. A 40' to 50' north-south trending escarpment
is located in the western third of the property. West of the
escarpment, elevations range from about 525' to 575 ' MSL; east of
the escarpment, 625' to 650' MSL. Much of the property has low
to moderate relief, particularly in the eastern portion of the
stte, therefore, meets USEPA requirments. The are* is drained, by
four major creeks, which drain to the Des Plaines and Kankakee
Rivers to the west of the site.

The general geology of the property is such that the eastern
two-thirds is a morainic upland consisting of about 22' to 55' of
silty clay till, while the western one-third consists of about 5'
to 23' of silty sand outwash. Underlying the soils is the Niagaran
Dolomite, a fractured, faulted, jointed, cherty dolomite which out-
crops in the western portion of the property and varies from 5' to
55' below ground surface in other parts of the site.

The outwash soils in the western part of the site do not meet
USEPA or IEPA soil thickness requirements of 4' and 10' of clay,
respectively. The silty clay soils in the eastern part of the
site apparently meet thickness requirements, however, no soil test
data was available to compare USEPA requirements for permeability
and Atterburg limit characteristics of the soils. In general, ISGS
does not recommend disposal in the lowland areas based on presence
of shallow bedrock aquifer; some upland areas suitable for all waste
disposal except mobile, unattenuated hazardous waste. The present
waste disposal site is located in an area of shallow bedrock, shal-
low water table and coarse grained soils.

i Depth to groundwater varies fron about 2'
surface at the site, which does not neet the
50' to historical high watertable. The rtirei
flov is west, to southwest toward the ties P
Rivers, which are groundwater discharge points
mite bedrock is locally used as a source of
The1 fractured and jointed nature of the upper
rock make it suitable as a supply of potable
perneable nature of the rock increases the pi
wat:r contanination of the aquifer by wastes.

I The property is drained by 4 major creeks,
-floj* from east to west toward the Des Plaines
Jackson Creek at the northern boundary of the
the western boundary, Prairie Creek through th
the!site, and Jordan Creek at the southeaster
the area adjacent to Prairie Creek, Jordan Cre
and its tributaries are in flood-prone areas;
the property west of the escarpment Is marshy
standing water in some areas.

Topography at the site is generally slightly undulating, how-
ever is cut by ravines roughly perpendicular to the shoreline of
Lake Michigan; a 60' to 80' bluff is present at the shoreline.
Upland elevations range from about 625' near the bluff tops to
about 695' MSL at the western boundary of the site. The ravines
typically have 25' to 50' of bank relief. Parts of the site meet
the USEPA requirement of low to moderate relief.

Well logs Indicate that the general geology is such that about
180' to 21S' of silty clay till interbedded with lenses of sand and
gravel over l ieNiagaran dolomite. Three borings in the northwest
quarter of Section 14, at a land disposal site operated on the
property since 1955, indicate si l ty clay soils (CL, CL-CH) inter-
bedded with thin layers of silt to a depth of at least 58'. These
soil conditions generally meet the USEPA and IEPA thickness re-
quirements of 4' and 10', depending on the degree of interbedding
of silt and sand layers.

Resul ts of permeability tests and two samples of the silty
clay soils indicate values of I x 10"8 cm/sec, and 1.2 x 10"'
cm/sec., meeting the USEPA requirement of 1 x 10~7 cm/sec, and
marginally meeting the IEPA requirements of I x 10-8 cm/sec. Re-
sults of Atterburg limit tests on seven silty clay soil samples
indicates a range of LL, 22* to 321, averaging 261; PI,9% to 18J,
averaging 131, LL and PI do not meet USEPA requirements of 301 and
151, respectively. Cation exchange capacit ies of the silty clay
soils are generally low (-5 to 7} meq/lOOgms). ISGS indicates
that soi ls are adequate for disposal of all wastes except mobile,
unattenuated hazardous substances.

Depth to groundwater from unstabilized
in wells at the site var ies from about 5' near
to about 41' near the top of the bluff; grou
beach was near lake level. This site appar
USEPA depth to groundwater requirements of [

high watertable.

Direction of groundwater f low is east t
and!perhaps, locally toward the ravines; Vert

_ejnt.iiare likely downward, indicating grounriw,
"tToiis, However,~~3ve to the thickness of^the ;

adjacent groundwater discharge zone (Lake
characteristics are likely minimal.

Surface water flow occurs intermittently
to surface water drainage into them, and perr
tent, due to groundwater seepage. The site is
year flood plain, nor are there any flood-pron

Topographic rel ief in the upland portion of the site is
generally l e s s than 30 ' . however, a large rav ine perpendicular
to the shoreline is present in the southern part of the site
mrl his bank rel ief of about ?0' to 60'. A 50' b lu f f occurs it

Depth to groundwater reported on boring
50' to 100' below surface, however, it can b
table e levat ion is near lake leve l ; th is mee'
of SO' to h istor ical hiqh qroundwater.



December 22, 1980 -33- C 9400

2. Since the CMC site would be considered a new faci l i ty, it

would have to go through the permitting processes with both State and

Federal Agencies. This would create delays in implementing these options.

3. Any of the several options for OMC property would preclude

the necessity of transporting the contaminated PCB material over the road-

way to an of f-s i te disposal facility.

4. IEPA has indicated that they do not favor permanent land

disposal of PCB contaminated materials at the OMC site. They will more

favorably consider temporary storage for ultimate removal. The decision

whether PCB disposal will be allowed at the OMC site on a permanent bas is

is an issue that will have to be reached at the State-Federal level. In

addition, public reaction to on-site alternatives is unpredictable.

5. All the on-site options will require additional hydrogeologic

investigation to better define soil and groundwater conditions to assess

the suitability of potential on-site alternatives. Until this work is

done, it is difficult to speculate on what additional engineering details

might be needed for development of any of the on-site options.

6. For any on-site disposal option, a clay borrow search should

be conducted to identify potential sources of clay liner and capping

materials.

Items 1 and 2 above point to potential delays in the permitting

process, especially if it involves breaking new ground concerning the

abatement alternatives and how the landfill ing rules might apply to abate-

ment (as opposed to d isposal ) . Items 3 and 4 pose the respective best and

worst conditions for on-site disposal. IEPA could cause considerable

problems in implementing permanent on-site alternatives if they choose to.

In contrast, any on-si te alternative is cost effect ive, compared to o f f -s i te
WAHZYN

disposal . •~o.«.««-.«.o .~c
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2. Environmental Characteristics

a. Regional Setting

The OMC property is located in portions of the SW 1/4 and SE

1/4, Section 15 and the NW 1/4, Section 22, T45N, R23E, Lake County,

Illinois. This site is bounded on the East by Lake Michigan, on the south

by Waukegan Harbor on the west by the Chicago and Northwestern Railroad

tracks and on the north by the North Shore Sanitary District Property.

The topography in the vicinity of the OMC property varies from
j

flat to gently rolling. Elevations range from about 660 feet MSL two

miles west of the OMC property to about 580 feet MSL at the edge of Lake

Michigan.

Geologically, the low terrace level around Lake Michigan consists

of recent shore deposits consisting of a variety of beach and beach related

(dune and near shore marsh) deposits. Underlying the beach deposits at

the site and to the west where the beach deposits thin out, lies a clayey

silt glacial till. The thickness of this till unit is estimated at about

150 feet and includes a basal sand and gravel layer that overlies bedrock.

Bedrock in the vicinity of this site is Silurian dolomite.

Groundwater is generally expected to occur within 5 to 35 feet

of ground surface, and generally flows east toward Lake Michigan, or more

locally, toward the Waukegan River. The Waukegan River drains into Lake

Michigan approximately one mile south of the OMC property.

b. Site Hydrogeology

Topographically the site is located in a flat area adjacent to

Lake Michigan. Elevations on the property range from about 582 feet MSL

on the shore of Lake Michigan to about 586 feet MSL at the western margin

of the property. This low relief meets USEPA requirements for PCB waste

disposal. WAOZVN
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The general geology of the area is such that 0 to 8 feet of

sandy fi l l material (gray brown, fine to coarse, trace to l i t t l e gravel,

trace to l i t t l e silt and clay; SP, SM, SP-SM, SP-SW) overlies sand (gray

to gray brown, fine to coarse, trace to some gravel, trace to l i t t l e silt

and clay; SP, SP-SM, SM) to a depth of about 28 to 30 feet below ground

surface. The sand layer, in turn, is underlain by a silt (gray to gray

brown, some clay, trace sand, trace gravel; ML, ML-CL), which apparently

is a glacial till deposit. This silty till deposit is underlain by dolomite ,

bedrock about 150 feet below ground surface. The surficial sandy soils do

not meet the USEPA and IEPA soil requirements for the development of PCS

waste disposal. Therefore, a suitable liner would have to be constructed

on-site to facilitate the disposal of PCB contaminated sediments at this

site.

Soil tests indicate that the sandy soils have permeabilities

ranging from about 8 x 10~4 to at least 8 x 10~3 cm/sec, based on infield

bail down permeability tests performed on monitoring wells screened in the

sandy soils. These sandy soils typically have less than 12% P200 content.

The underlying silty layer has a permeability of about 1 x 10-? cm/sec,

based on one laboratory tested sample. LL and PI are typically less than

21% and 5%, respectively, while P200 content is typically 95% to 100%.

Depth to groundwater at the site is typically less than 5 feet

below ground surface. This does not meet USEPA requirements of 50 feet to

historical highwater table below the base of the site. Groundwater flow

on the site varies from north (toward the north drainage ditch) to east

toward Lake Michigan, which are both groundwater discharge points for the

shallow groundwater system in the surficial sands. Groundwater is recharged
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into this shallow groundwater system directly through the permeable sands

on the property. Typically, the vertical hydraulic gradients near the

north ditch are upward, indicating groundwater discharge conditions there.

However, when the water level in the ditch is sufficiently high, such as

caused by the backing up of water in the ditch by an on shore wind, ground-

water recharge conditions may occur in the upper portions of the groundwater

system. This site may not meet USEPA requirements as it lies in a zone of

groundwater recharge and because of its proximity to the Lake Michigan

shoreline.

Surface-water bodies on-site include the north ditch and asso-

ciated lagoons at the western end of the ditch system. These lagoons and

the north ditch are a major source of PCS contamination at the site. The

north ditch is hydraulically connected to Lake Michigan.

c. Socio-Economic Profile for the OMC Site

The following section w i l l briefly discuss disposal of the PCB

waste at the OMC site and the relationship of selected social political

criteria to that option.

Land use surrounding the OMC site is predominantly industrial.

Lake Michigan borders the site on the east, with the Chicago, Northwestern

Railway Lines forming the western border of the site. Approximately 1/2

mile west of the site, the urbanized area of the City of Waukegan begins.

There is no residential population in the immediate site vicinity

due to its industrial nature. The City of Waukegan urbanized area is

densely populated and is isolated from the site via the Chicago and North-

western Railroad line and Sheridan Avenue.

WAPZYN



December 22, 1980 -37 - C 9400

Transportat ion routes from the si te radiate in a north, west and

south direction. No transportat ion routes exist to the east because of

the presence of Lake Michigan. The OMC site has ready access from the

Waukegan Harbor area along Seahorse Drive, which terminates at the gatehouse

of the OMC property closest to Lake Michigan.

Employment opportunities may be increased due to the OMC PCB

clean-up. This increase would be temporary and involve only those workers

speci f ica l ly involved in the clean-up procedures. It is not expected that

any exist ing employees would lose their jobs in relationship to the on-

site PCB disposal. Disposal of the PCB wastes would not generate additional

revenue and should not change the tax rate of the site. On-site disposal

would not create a burden on exist ing public faci l i t ies such as schools,

hospitals, police protection, fire protection, etc. However, on-site

disposal would disturb much of the parking area at the OMC property to

ranging degrees, depending on which disposal option was implemented, if

any.

It is not expected that surrounding land use change would occur

as a result of on-site disposal. The existing site use would remain indus-

trial and the residential area to the west would remain unchanged.

It is not presently known whether OMC management would welcome

the development of permanent waste disposal areas on their property, how-

ever, it may be economically attractive, depending on the extent of their

financial liability (we will show that on-site alternatives are considerably

less costly that of f-s i te disposal) . However, Illinois EPA has indicated

that they bel ieve that long-term disposal of PCB waste at the OMC property

is not a favorable condition.
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3. Option 3 - Total On-Site Excavation and Disposal In
Parking Lot

a. Introduction

This option consists of disposing of all the PCB contaminated

laterials in the parking lot area north of the OMC buildings, as presented

)n Drawing C 9400-8. Material from both the harbor area, and the north

litch and parking areas would be disposed of in this facility. The material

rom the harbor area would first be dewatered in temporary lagoons located

n the old coke plant site.

b. Engineering Features

The facility would occupy the majority of the park'ing area

-esently located north of the OMC buildings with dimensions of 1700 feet

jng and 330 feet wide. This facility would be constructed so it is in

)mpliance or commensurate with existing Illinois EPA and USEPA requirements

)r PCB disposal.

To facilitate construction of this facility, a slurry cut-off

11 would be constructed around the perimeter of the facility to allow

watering of the disposal site. This slurry cut-off wall system would be

ed into the underlying silt layer at approximately 30 feet below the

rf This area could then be dewatered internally, which would permit

2 construction of the facility utilizing standard construction procedures.

2 water removed from this area must be treated since it may be contami-

:ed with PCB. The contaminated soils excavated during the construction

the site (slurry cutoff and excavation of base grades) may have to be

iporarily stockpiled, (in temporary storage lagoons, if built first),

le an initial phase or module of the disposal area could be readied for

. Otherwise, the material could be delivered to a site licensed for
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PCB disposal, but this could raise the costs of this option significantly.

As newly contaminated material is excavated, it can be transferred to the

completed portion of the fill area. Those sediments excavated which are

not contaminated with PCB could be taken away and dumped as fill. Slurry

cut-off walls utilized in this and other options for the OMC site would be

approximately 2 1/2 feet in width and would be tied into the underlying

silt layer, approximately 25 to 30 feet below the surface. The width of

the cutoff is controlled by the type of equipment and can usually be

varied within 1 1/2 feet to 3 feet. The slurry wall trenches would be

backfilled with an impermeable bentom'te/clay mixture. Bentonite slurry

walls typically exhibit permeabilities in the range of 10-7 to 10-8

cm/sec. Existing utilities or abandoned utilities throughout this proposed

disposal area would be relocated or removed.

Base grades of the facility would be approximately 30 feet below

existing ground. Below grade, the liner and leachate collection systems

would be installed (see Drawing C 9400-8). This liner system consists of

a 6 inch granular blanket covered with a filter cloth to minimize infiltra-

tion of fine grained particles into the granular blanket. Below the granular

blanket a 5 foot recompacted clay liner would be placed. All clay for

this liner system would have to be imported to the site and would be recom-

pacted to meet 10"̂  cm/sec permeability requirements. A leachate collection

l i n e would be installed in the 5 foot clay liner, which would lead to

manholes for leachate removal. An impermeable membrane liner would be

installed in the lower portion of the 5 foot recompacted clay liner, which

would be successively underlain by a 12 inch granular blanket which leads

to the underdrain system, a 2 foot recompacted clay liner, and the existing
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silt mater ia l , which has a permeabil i ty of approximately 10~? cm/sec. The

underdrain system would lead to manholes for leachate removal. The layouts

of the leachate col lect ion system and underdrain system are shown on Drawing

C 9400-8.

Base grades would slope toward the leachate collection system

at a minimum of 1%. The s idewal ls would be constructed of 10 feet of

recompacted clay with an impermeable membrane liner installed in the

clay. Sideslopes at the facility would be at a 3H:1V slope.
j

Though the facility would be constructed below the existing

groundwater level, groundwater infiltration through the slurry cut-off

wall and liner system into the the wastes would be minimal. By maintaining

an inward gradient, the potential for contaminant migration is lessened.

The facility would be maintained as a dry system with any leachate removed

from the site and disposed of at a treatment plant facility either on-site

or off-site.

Groundwater monitoring wells would be installed around the faci-

lity to ascertain background water quality and monitor liner effectiveness.

As indicated earlier, a minimum of three wells is required by USEPA.

However, more wells should probably be installed to adequately monitor the

facility.

The final cover of the facility would permit the return of the

area to parking use. The final cover would consist of 12 inches of clay,

an impermeable clay membrane liner, and an additional 2 feet of clay. The

clay would be covered with gravel bituminous pavement. This final cover

design is conceptual and a proper final design should consider the best

method to minimize potential cracking of the bituminous and underlying

clay cover soils. The bituminous pavement would minimize maintenance to
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the final surface by limiting soil erosion and vegetation maintenance. By

u t i l i z i n g this final cover, water infiltration should be limited to the

practical minimum. The impermeable membrane liner in the final cover

would be tied to the impermeable membrane liner along the sides and on the

base of the facility.

c. Summary of Costs

The following cost summary has been divided into several cate-

gories. Those categories are site preparation costs, operation and

maintenance costs, site closure costs and long-term care costs. A detailed

breakdown of this cost analysis is included in Appendix C for reference.

(1) Site Preparation Costs

Site preparation costs are incurred in developing the facility

for acceptance of PCB contaminated wastes. Factors included are the

following: excavation; slurry cut-off wall construction; clay liner con-

struction; placement of granular blankets, filter cloth and impermeable

membrane liner; recompaction of existing silts; leachate collection and

underdrain system installation; disposal of excavated materials; relocation

of utilities; and miscellaneous work. The site preparation cost for this

option is estimated to be $5,852,000. This does not include any funding

to restore areas that were excavated to remove PCB materials to their

original grade.

(2) Operational Costs

Operational costs are incurred during the disposal of the PCB

contaminated material. Work elements include the following: personnel,

equipment, record keeping, water quality monitoring, and leachate collec-

tion and treatment. The cost for this work is estimated to be $350,000,

assuming that the work is completed in one year.
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(3) Si te Closure Costs

S i te closure cos ts are those cos ts occurred in abandoning the

faci l i ty after the completion of the disposal of the PCB contaminated

materials. Cost factors included are clay cover placement, impermeable

membrane liner instal lat ion, gas venting instal lat ion, subbase and bitu-

minous pavement construction, and miscellaneous work. The costs for

abandoning this facility is estimated to be $1,463,000.

(4) Long-Term Care Costs

Long-term care costs are the costs .incurred to maintain and

inspect the facil ity after it has been abandoned. .These costs include the

fo l lowing work elements; si te inspections, final grade maintenance, water

quality and gas monitoring, leachate collection and treatment, and record-

keeping. These costs total about $112,000.

(5) Cost Summary

The following table summarizes the costs for this option.

TABLE 6
COST SUMMARY - OPTION 3

Site Preparation $5,852,000

Operation $ 350,000

Site Closure $1 ,463,000

Long-Term Care $ 112,000

Total $7,777,000

d. Summary - Option 3

This option is the construction of a secured landfill in the

parking area on the northern edge of the OMC property. The option would

uti l ize the construction of a recompacted clay liner. A leachate col lect ion

WARZYN



December 22, 1980 -43- C 9400

system and back-up underdrain system would be installed. The fac i l i ty

would be surrounded by a bentonite slurry cut-off wall keyed into the

underlying silt layer for added security and allow dewatering of the

disposal facility. This option requires long-term maintenance on the part

of OMC or ERA, which includes leachate collection and treatment.

The favorable aspects of this on-site disposal option include:

1. Minimal handling of the PCB materials,
compared to off-site disposal options,
which signif icantly minimize costs.

2. Encapsul izat ion of the wastes in an
area that already is affected by PCB
contamination.

3. Adequate environmental protection with
leachate col lect ion clay liners, slurry
cutoff wal l , etc.

Unfavorable aspects of this option include:

1. Maximum on-site handling of PCB materials
compared to other on-site options.

2. Extensive dewatering during construction.

3. lEPA's unfavorable opinion of any permanent
on-site disposal option.

4. Potential stockpiling of PCB contaminated
mater ia ls until a module of the disposal
area is ready for use, or disposal at a
licensed site.

5. Disruption of OMC's parking facil ity for
a considerable length of time.

This facility has limited documentation of existing hydrogeology

and would require feasibility studies before detailed engineering plans

could be completed. This may create delays in the timetable for actual

disposal of material. In addition, approval would be needed from OMC to

ut i l ize their parking area and to c lose it for the duration of the disposal

project.
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4. Option 4 - Parking Area Disposal and Slurry Cutoff Wall around
Crescent-Shaped Ditch and Oval Lagoon

a. Introduction

This option utilizes a combination of slurry cutoff wall contain-

ment and secured landfill disposal. The materials in the crescent-shaped

ditch and the oval lagoon would remain in place with a slurry cutoff wall

constructed around the perimeter of the areas. The other PCB contaminated

•naterials from the north ditch area and the dredge materials from the harbor

vould be placed in the parking area, as discussed in Option 3.

Based on preliminary information on the location, concentration,

md depth of PCB contamination, it appears that the areas of. deepest PCB

:on ination are the crescent-shaped ditch and oval lagoon. Therefore,

his system was designed to allow those contaminated sediments to remain

n place while removing the more shallow contaminated materials in the

itch area.

b. Engineering Features

The disposal facility located in the parking area would be constructed

s indicated in Option 3. For reference, details of the liner and final

)ver are included on Drawing C 9400-9. In general, the liner consists of

vo 1 avers of recompacted clay along with an impermeable membrane liner,

lere is a primary leachate collection system and a leachate collection

derdrain system. The final cover consists of 3 feet of clay, an impermeable

mbrane liner, and bituminous pavement to reduce the area back to parking

e. Drawing C9400-9 also indicates the layout of the leachate collection

d the underdrain systems. The parking area disposal facility would

quire collection and treatment of the leachate to maintain a dry base

te. Bentonite slurry cutoff walls would be installed around the perimeter

the disposal facility to permit construction by standard techniques.
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Any utilities that exist in the construction area, including

those that are in the vicinity of the crescent-shaped ditch, oval lagoon

and parking lot disposal facility area, must be relocated. The materials

from the dredged harbor area would be dewatered in lagoons at the old coke

plant site, similar as proposed in Option 3. Similarly, contaminated

materials collected during excavation of the parking lot disposal area and

the proposed slurry cutoff trenches could be temporarily stored in the

temporary storage lagoons, provided they are built first.
j

A slurry cutoff wall would be constructed around the crescent-

shaped ditch and the oval lagoon. This slurry cutoff wall would be

approximately 2 1/2 feet wide and constructed to a depth of about 25 to 30

feet to key into the existing silt layer underlying the site. Bentonite

slurry walls typically exhibit permeabilities in the range of 10"^ to

10'8 cm/sec. As the slurry cutoff wall trench is excavated with a backhoe

a bentonite slurry is added to form the trench and a seal on the inside

and outside of the trench. The seal stops the flow of water into the area

and, conversely, stops the migration of contaminants out of the area. A

bentonite/clay mixture is then placed into the trench to bring the trench

to original grade. The slurry cutoff wall construction technique is commonly

used in construction to provide an impermeable barrier to groundwater flow

so areas can be dewatered.

A leachate collection system would be installed in this area to

maintain an inward gradient, however, only those soils needing removal to

facilitate the installation of the collection system would be excavated

from the area, which would subsequently be temporarily stockpiled until a

permanent disposal area was ready. The leachate collection system would
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be installed approximately four feet below existing groundwater and a

leachate maintenance level would be established at approximately 2 to 4

feet below groundwater to maintain inward gradients.

An important element of this system is the in-place permeability

of the underlying silt, which w i l l require documentation. Based on infor-

mation to date, it appears that the underlying silt is about 150 feet

thick and exhibits a permeability of 10"^ cm/sec.

An extensive groundwater monitoring system would be installed to

monitor the effectiveness of the engineering modifications on the basis of

water quality. .

c. Summary of Costs

The following cost summary has been divided into several cate-

gories. Those categories are: site preparation costs, operation and

maintenance costs, site closure costs, and long-term costs. A detailed

breakdown of this cost analysis is included in Appendix D.

(1) Site Preparation Costs

Site preparation costs are costs incurred in development of a

disposal facility. The following work elements are included in site pre-

paration costs for this option: excavation; placement of clay liner,

filter cloth, granular material, and impermeable membrane; installation of

leachate collection and underdrain systems; placement of slurry trench for

dewatering; placement of slurry trench for containment; disposal of exca-

vated materials; relocation of utilities, and miscellaneous work. The

site preparation costs for this option are $5,973,000.
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(2) Operation and Maintenance Costs

Operation and maintenance costs are the costs incurred in the

day to day operation of the facility. Such costs include personnel, equip-

ment, record keeping, water quality monitoring, and leachate collection

and treatment. The cost for this option is about $350,000 per year. This

is assuming that disposal of the wastes will be completed in one year.

(3) Site Closure Costs

Site closure costs are the costs to abandon the disposal facility

and to place a cap over the in-situ containment facility to protect the

underlying contaminated materials and to minimize surface water infiltration.

The following work elements are included in the site closure costs for this

option: placement of final cover and impermeable membrane liner; installa-

tion of bituminous pavement including base course; seeding, fertilizing

and mulching; installation of gas vents; and miscellaneous work. The site

closure costs for this option is $1,544,000.

(4) Long-Term Care Costs

Long-term care includes the annual inspections and maintenance

work necessary after the site has been abandoned to maintain its integrity

and its function. Such costs include site inspections, site grading,

seeding to replace eroded areas, leachate collection and treatment, water

quality and gas monitoring and record keeping. The costs for long-term

care is approximately $112,000.
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(5) Cost Sunmary

The following table summarizes the cost for Option 4 of handling

the PCB contaminated disposal of waste at this location.

TABLE 7
Cost Summary - Option 4

WORK ELEMENT COST

Site Preparation $5,973,000
Operational Costs 350,000
Site Closure 1 ,544,000
Long-Term Care 112 .000

TOTAL COSTS $7,979,000

d. Summary - Option 4

The favorable aspects of this option are generally similar to

those of Option 3 (with the exception of the amount of contaminated mater-

ials handled on-site), and further, its' cost is comparable to Option 3's.

Similarly, the drawbacks associated with Option 3 also generally apply to

Option 4, however, an additional circumstance can be identified. In the

area of the crescentshaped ditch and oval lagoon, there is risk involved

with the the long-term reliability of the slurry cutoff. Failure of the

wall could result in excess leachate handling from the area, and perhaps,

further groundwater contamination from leachate leaving the contained

area. The performance of the system could be monitored by a thorough

groundwater monitoring program.

As with all on-site options, subsurface investigations would be

required to evaluate the hydrogeologic conditions and its' suitability

with respect to the use of this option.
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5. Option 5 - Coke Plant Storage Lagoon, Parking Area Disposal
and Slurry Cutoff Wall Abatement

a. Introduction

This option utilizes three different disposal areas to handle

the PCS contamination problem. This option also presents two methods to

handle the wastes in the crescent-shaped ditch and the oval lagoon areas.

In Option 5A, the materials in the crescent-shaped ditch and oval lagoon

would be surrounded by a slurry cutoff wall and left in place. In Option

58, the materials in the crescent-shaped ditch and oval lagoon would be

placed in the parking lot disposal facility. The remaining materials in

the north ditch area would be placed in a disposal facility located in the

parking lot. The materials from the harbor dredgings would be placed in

lagoons located on the coke plant site. These lagoons would be constructed

to permit long-term disposal rather than temporary storage. These disposal

options are presented on Drawings C 9400-10 and 11.

b. Engineering Features

(1) North Ditch Area

For Option 5A, the slurry cutoff wall system around the crescent-

shaped ditch and oval lagoon would be the same as utilized and discussed in

Option 4. Any utilities traversing that area would be removed and rerouted.

For Option 5A, the other contaminated materials located in this

north ditch area would be excavated and disposed of in the disposal facility

indicated on Drawing C 9400-10. Uncontaminated soils excavated from this

area would be used in the construction of the storage lagoons at the coke

plant site. This facility would be approximately 880 feet long and 330

feet wide. The depth and width of the disposal area may be modified depending
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upon the actual depth of the underlying silty layer. If the silt layer is

within 25 feet of the surface and exhib i ts an adequate permeability (10-7

to 10~8 cm/sec), the liner system could probably be tied into the silt

layer as has been proposed in Options 3 and 4. However, if the silt layer

is at a depth greater than approximately 35 feet, then additional clay

materials would be imported to the site for use as liner rather than tying

the liner into the exist ing silt layer. For the economic analysis, it was

assumed that clay would be imported.

The liner system for the north ditch area in Option 5A would

consist of two 5 foot recompacted clay layers. On .top of th,e first 5 foot

re<_..,ipacted layer would be a six inch granular blanket which would be

covered by a filter cloth, while an impermeable membrane liner would be

installed at the base. Underlying the first 5 foot clay liner would be a

12 inch granular blanket, which would lead to the underdrain system, under-

lain by a second 5 foot recompacted c]ay liner. The final cover to be

utilized for Option 5A would be the same as that utilized for Option 4.

For Option 5B, the crescent-shaped ditch and oval lagoon conta-

minated materials, as well as the other contaminated materials in the

no' ditch, would be diposed of in the parking lot disposal facility

indicated on Drawing C 9400-11. This facility would be approximately 806

feet long and 330 feet wide. The liner system utilized for Option 58

would be the same as utilized in Options 3 and 4. The detail of the liner

is also shown on Drawing C 9400-11.

Both options in the parking lot disposal area would contain

leachate col lection and underdrain systems, as indicated in previous options.

The base grades would slope at 1% toward the leachate collection system.
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The slurry cutoff wall system would be utilized around the disposal facility

in the parking lot to dewater the area to permit construction by standard

techniques. Any u t i l i t i e s located in these areas would have to be relocated

as in past options. The parking area would be returned to parking use

after its abandonment.

(2) Harbor Material

The permanent storage lagoons for the harbor dredgings (Options

5A or 5B) lagoons would be constructed at the location where the temporary
t

dewatering lagoons were constructed for other options. These lagoons

v/ould serve as dewatering lagoons as well as the final disposal location

for the material from the harbor. The layout of the lagoons and associated

details of the lagoons are shown on Drawings C 9400-10 and 11. The lagoons

would be constructed above ground since the coke plant site has numerous

foundations underground and residue presently located there that would make

excavation difficult. The maximum height of the lagoons above existing

ground would be approximately 30 feet. The interior of the berms would be

lined with 10 feet of recompacted clay. In addition, an impermeable mem-

brane liner would extend up those side slopes and tie into the final cover

impermeable membrane liner.

The base grade liner system would consist of a 6 inch granular

blanket on top which is covered with a filter cloth. A 5 foot clay liner

would be placed below the granular blanket with a membrane liner. Installed

near the bottom of the clay liner would be an impermeable membrane liner.

The leachate collection system would be installed in the top of the clay

liner. Underlying the first clay liner would be a 12 inch granular blanket

which would drain to the underdrain system. A leachate collection under-
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drain system would be installed below the 12 inch granular blanket which

would route the leachate into manholes for disposal. Underlying the granular

blanket would be another 5 foot recompacted clay liner. The liner system

would consist of a total of 10 feet of clay and an impermeable membrane

liner. The lagoons would also have primary and underdrain leachate collec-

tion systems to collect and route leachate for disposal.

The lagoons would be maintained as dry bottom sites and any

leachate produced or collected in the leachate collection system would be

treated. No slurry cutoff walls or relocation of utilities would be needed

in the storage lagoon area.

Monitoring wells would be installed around the lagoons to monitor

the effectiveness of the leachate collection systems and the liner. Since

this facility would be constructed above ground, any migration of leachate

would probably yield a discharge to the surface surrounding the lagoons.

This requires that the lagoons be inspected frequently to detect for seepage

from them.

The final cover for the lagoons would be the same as the parking

lot areas except the lagoon would receive topsoil and be seeded, fertilized

and mulched rather than paved with bituminous. With the placement of the

impermeable membrane liner and the final cover, surface water infiltration

is drastically reduced.
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c. Summary of Costs

The following cost summary has been divided into several cate-

gories. Those categories are site preparation costs, operation and main-

tenance costs, site closure costs and long-term care costs. A detailed

breakdown of this cost analysis is included in Appendix E for reference.

(1) Site Preparation Costs

Site preparation costs are those costs incurred in the develop-

ment of the disposal facilities. For Option 5A those costs would include
t

the fol lowing items: placement of clay liners, filter cloth, and granular

blankets; installation of impermeable membrane; installation of leachate

collection and underdrain systems; placement of slurry trench for dewatering

and containment; relocation of utilities; construction of lagoon berms;

construction of drainage swale; and, miscellaneous work. Option 5B would

include the same costs as Option 5A except for the slurry trench cost for

containment of materials in the crescent shaped ditch and oval lagoon

areas.

TABLE 5
Site Preparation Costs - Option 5

NORTH AREA MATERIAL HARBOR MATERIAL TOTAL

Option 5A $3,481,000 $5,204,000 $8,685,000

Option 58 $2,070,000 $5,204,000 $7,274,000

(2) Operation and Maintenance Costs

Operation and maintenance costs are the costs incurred during

the placement of the contaminated materials in the disposal fac i l i t ies.

These costs include: personnel, equipment, record keeping, leachate collec-

tion and treatment, groundwater quality monitoring, etc. The costs for

both Options 5A and 58 are $130,000 for the north area facility and
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(3) Site Closure Costs

Site closure costs are the costs incurred to abandon the disposal

facilities when disposal operations have ceased. Work elements included are:

placement of final cover, installation of bituminous pavement, impermeable

membrane liner, and gas venting system, seeding, fertilizing and mulching;

and miscellaneous work.

TABLE 9
Site Closure Costs - Option 5

NORTH AREA MATERIAL HARBOR MATERIAL TOTAL

Option 5A

Option 5B

$848,000 $1,163,000 $2,007,000

$660,000 $1,163,000 ' $1,823,000

(4) Long-Term Care Costs

Long-term care costs are the costs to inspect and maintain a

facil i ty after its abandonment. Costs included in this option are: site

inspections, site maintenance, (including grading, seeding, etc.), water

quality and gas monitoring, leachate collection and treatment, and record-

keeping. The costs for long-term care for the north area is $66,000 and

for the harbor area is $66,000 for both options.

(5) Cost Summary

The following table summarizes the cost for Option 5.

TABLE 10
Cost Summary - Option 5A

COSTS

Site Preparation

Operation and Maintenance

Site Closure

Long-Term Care

TOTAL

NORTH AREA

$3,481 ,000

$ 130,000

$ 848,000

$ 66 ,000

$4,525,000

HARBOR MATERIAL

$5,204,000

$ 227,000

$1,163,000

$ 66,000

$6,660,000

TOTAL

$ 8,685,000

$ 357,000

$ 2,011 ,000

$ 132,000

$11 ,185,000
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TABLE 11
Cost Summary - Option 5B

C 9400

COSTS

Si te Preparation

Operation and Maintenance

Si te Closure

Long-Term Care

TOTAL

d. Summary - Option

NORTH AREA

$2,070,000

$ 130,000

$ 660,000

$ 66,000

$2,926,000

5

HARBOR MATERIAL

$5,204,000

$ 227,000

$1 ,163,000

$ 66,000

$6,660,000

TOTAL

$7,274,000

$ 357,000

$1,823,000

$ 132,000

$9,586,000

Options 5A and 58 are somewhat similar ir> scope, except that

Option 5A is more costly because of the site preparation cost involved

with three disposal facilities (Option 5A) as opposed to two (Option 5B).

Compared to Options 3 and 4, Options 5A and 5B are more costly because of

the development of permanent storage lagoon facilities.

Favorable aspects of Options 5A and 5B include:

1. Minimum haul distances for disposing con-
taminated materials on-site.

2. Less intense development of disposal faci-
lities in the OMC parking area, as only
half the area will be a disposal area.

3. Minimal disruption of the oval lagoon and
crescent-shaped ditch area (Option 5A).

4. Minimal leachate handling in the dry base
storage lagoons which are constructed
above ground.

Unfavorable characteristics of Options 5A and 5B are generally

similar to those in Options 3 and 4; however, also include:

1. nesign, development and maintenance of of
multiple disposal and abatement facilities,
especially, Option 5A.

WAHZYN
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2. Acquiring the use of the coke plant - OMC
property for permanent disposal, as opposed
to use as a temporary dewatering facility
in Options 3 and 4.

3. The permanent storage of the material in an
above ground facility is relatively unsightly,
creates difficulties in maintaining the raised
surface (as opposed to a flat surface) and, in
addition, above ground storage severely limits
potential end use of the land.

6. Option 6 - Slurry Cutoff Wall in the North Ditch Area
and Lagoon Storage for Harbor Dredge Materials

a. Introduction

This option consists of constructing a slurry cutoff wall around

the ~ntire contaminated area in the north ditch area and disposing of the

harbor dredge materials in permanent storage lagoons at the coke plant site.

This requires no excavation of materials in the north ditch area and would

create minimal disruption to the existing operations of OMC in that vicinity.

b. Engineering Features

The storage lagoons for the harbor dredge materials would be the

same as utilized for Option 5. The liner systems, leachate collection

systems, final cover systems, etc., would be the same and a discussion of

:hem will not be repeated in this section. However, all earth materials

jse n the construction of the storage lagoons would be imported from off-

;ite, as opposed to Option 5, which would partially utilize on-site materials

?xcavated from the parking lot area.

Compared to the previously discussed options, this option maxi-

u'zes abatement in the north ditch area. This option would construct a

ilurry cutoff wall around the perimeter of the north contaminated area

md leave the contaminated materials in place. A general location of the

:utoff wall is indicated on Drawing C 9400-12. The cutoff wall would be
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excavated five feet into the underlying silt material and tied into that

layer. An important factor in this option is the permeability and depth

of the underlying silt layer. The construction procedures, and reliability

| of the bentonite slurry cutoff wall have been discussed before, and also

apply to this option. Any utilities that cross the slurry cutoff wall

| would have to be removed and relocated.

A leachate collection system would be installed as indicated on

Drawing C 9400-12. This leachate collection system would be installed

approximately 4 feet below groundwater and would be utilized to maintain

an inward gradient toward the containment facility.. This woxild minimize

the chance for migration of contaminated liquid out of the containment

—' area through the slurry walls. The maintenance of an inward gradient

requires monitoring of the groundwater level around the vicinity and the

leachate level within the facility so the leachate level in the containment

area is always lower than the groundwater. Leachate collected from this

facility v/ould have to be treated. Extensive groundwater monitoring wells

would be installed to document the integrity of the slurry cutoff wall.

The area would probably be covered with clay materials and paved

I with bituminous paving as indicated in detail on Drawing C 9400-12. This

method would create little disruption to OMC operations and their parking

lot compared to other options.

If funding is limited at this time, it may be feasible to

construct this slurry cutoff wall system to contain the waste in its

present locations and limit further migration of the wastes. When

additional funding is available, the materials could be excavated and

placed in a secure disposal facility as discussed in previous options.
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This adds minimal cost to the project since slurry cutoff walls probably

would be required for dewatering to permit excavation of the contaminated

materials.

c. Summary of Costs

The following cost summary has been divided into several cate-

gories. Those categories are site preparation, operation and maintenance

costs, site closure costs, and long-term care costs. A detailed breakdown

of this cost analysis is included in Appendix F for reference.

(1 ) Site Preparation Costs

Site preparation costs are the costs incurred in developing a

facility for disposal of wastes. The factors included in the site prepara-

tion costs are as follows: placement of granular blanket and recompacted

clay liner, installation of leachate collection system, underdrain system;

filter cloth, and impermeable membrane liner, construction of drainage

swales, etc., and miscellaneous work.

All the costs associated with the construction of the slurry

cutoff wall and the containment of material in the northern area are covered

in the Site Closure Costs. Site preparation costs for Option 6 include

only costs associated with constructing the lagoons for the dredge materials.

The site preparation costs for Option 6 are $7,005,000.

(2) Operation and Maintenance Costs

Operation and maintenance costs are the costs incurred in the

day to day operation of the facility. Such costs include personnel, equip-

ment, record keeping, water quality monitoring, and leachate collection

and treatment. The operation and maintenance costs for this option are

$250,000 per year, assuming that the disposal of wastes from this facility

will be completed in one year from date of disposal operations initiation.
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(3) Site Closure Costs

Site closure is the work associated with abandoning the facility

when it has completed its operations. These costs include the placement

of final cover, seeding, fertilizing and mulching, placement of the mem-

brane liner, instal lat ion of gas venting trenches in the lagoon areas, and

the cos ts for the north ditch area, including installation of the leachate

collection system and slurry cutoff wal ls, and the placement of the final

cover on the north area.

TABLE 12
Site Closure Costs - Option 6

North Ditch Area

Dredge Materials

TOTAL

$2,325,000

$1.163,000

$3,488,000

(4) Long-Term Care Costs

Long-term care includes the annual inspections and maintenance

work necessary after the site has been abandoned to maintain its integrity

and function. Such costs include site inspections, site grading, seeding

to replace eroded areas, leachate collection and treatment, water quality

and gas monitoring, and recordkeeping. The costs for long-term care are

the same for both options, $66,000 for the north area and $66,000 for the

dredged materials.
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(5) Cost Summary

The following table summarizes the costs associated with Option 6.

TABLE 13
Cost Summary - Option 6

NORTH AREA

Site Preparation

Operation

$

and Maintenance $

Site Closure

Long-Term Care

Total

d. Summary -

$2

$

$2

Option

0

0

,325,000

66,000

,391 ,000

6

HARBOR MATERIAL

$7

$

$1

$

$8

,005

250

,163

66

,484

,000

,000

,000

,000

,000

$ 7

$

$ 3

$

$10

TOTALS

,005

250

,488

132

,875

,000

,000

,000

,000

,000

This option maximizes the use of slurry cutoff wall abatement at

the site, and similar to Option 5, proposes the use of the coke plant site

for permanent disposal of the harbor dredgings. Cost-wise, this option is

comparable to Option 5, mainly because of the expense of developing the

permanent storage lagoon at the coke plant site.

Favorable aspects of this option are:

1. Minimal disruption of the OMC parking area.

2. Minimal handling of contaminated materials
on-site, which minimizes exposure of the
PCBs to the environment.

Unfavorable characteristics for this option are similar to that

of Option 5 (multiple development, permanent storage at coke plant - OMC
*••»

property), but also include:

1. Risk involved with the long-term reliability
of the slurry cutoff wall around the entire
north ditch area.
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2. Because the slurry wal l is a primary and
long-term structure at the s i te and its'
success part ial ly depends on the under-
lying silt layer, this silt layer will
have to be extensively documented within
the proposed abatement area and in labora-
tory tests to determine i ts ' suitability
in developing this option.

7. Option 7 - Disposal of all Contaminated Materials in Lagoons
at Coke Plant Location

a. Introduction

This option would construct a permanent storage lagoon at the coke
t

plant site for disposal of the materials from the north ditch area and the

materials dredged from the harbor.

b. Engineering Features

The construction of the lagoons includes a liner as detailed

on Drawing C 9400-13. The liner, leachate collection and final cover

systems utilized for this option are the same as the systems presented

for the storage lagoons in Options 5 and 6 (see those discussions for

design concepts).

The storage lagoons would be approximately 35 feet in height

with a fill depth of 20 feet. The leachate collection system would be

installed and a dry base maintained (see Drawing C 9400-13). The leachate

would be collected and either treated on-site or transportec off-site for

treatment.

No slurry cutoff wall system would be needed for this option

since the facility would be constructed above ground. The facility would

have to be monitored for seepage on the exterior of the berms and ground-

water monitoring wells installed to assess the integrity of the clay liner

systems.
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c. Summary of Costs

The following cost summary has been divided into several categories.

Those categories are site preparation costs, operation and maintenance costs,

site closure costs, and long-term care costs. A detailed breakdown of this

cost analysis is included in Appendix G for reference.

(1) Site Preparation Costs

Site preparation costs are the costs incurred in developing a

facility for disposal of waste. For Option 7, factors included in the site
t

preparation costs are as folows: placement of recompacted clay liners and

granular blankets; installation of leachate collection in uaderdrain system;

filter cloth and impermeable membrane liner; construction of drainage swale;

and miscellaneous work. The site preparation cost for this option is

$7,689,000.

(2) Operation and Maintenance Costs

Operation and maintenance costs are the costs incurred in the day

to day operations of the facility. Such costs include personnel, equipment,

record keeping, water quality monitoring, and leachate collection and

treatment. The operation and maintenance costs for this Option is $350,000

per year. This is assuming that the disposal of the wastes will be completed

within one year.

(3) Site Closure Costs

Site closure is the work associated with abandoning the facility

when it has completed its operations. Costs included for this option are

as follows: placement of final cover, including clay, topsoil and impermeable

membrane, seeding, fertilizing and mulching, installation of gas vent

trenches, and miscellaneous work. The site closure cost for Option 7 is

$1,260,000.
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(4) Long-Term Care Costs

Long-term care includes the annual inspection and maintenance

work necessary if the site has been abandoned to maintain its integrity and

function. Such costs include site inspections, site grading, seeding to

replace eroded areas, leachate collection and treatment, water quality and

gas monitoring, and recordkeeping. The costs for long-term care for this

Option are $112,000.

(5) Cost Summary

The following table summarizes the costs for Option 7.

TABLE 14
Cost Summary - Option 7

Site Preparation $7,689,000
Operation and Maintenance Costs $ 350,000
Site Closure Costs $1,260,000
Long-Term Care Costs $ 112,000

TOTAL $9,411,000

d. Summary - Option 7

Option 7 is somewhat similar to Option 3 in that only one perma-

nent disposal area is developed, however, in the case of Option 7, it is

the storage lagoons at the coke plant site. Cost-wise, Option 7 is slightly

less costly than Options 5 and 6, mainly because of the site preparation

costs involved only with the development of the above ground storage lagoons

in Option 7, as opposed to multiple disposal areas. In contrast, Option 7

is somewhat more costly than Options 3 and 4, which emphasize disposal

and/or abatement in the north ditch area.
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Favorable aspects of Option 7 include:

1. The development of one permanent storage area
at the OMC site.

2. Minimal long-term leachate handling in an above
ground disposal facility.

3. Minimal haul distance of contaminated material.

4. Parking area disruptions would be only moderate,
as only most contaminated soils would be removed
to the storage area.

5. Removes disposal facility completely from OMC
parking area, which would eliminate problems of
returning the site to a parking area, as compared
to if a land disposal site were developed on it.

6. The storage lagoon concept may be simpler to
construct than other options on-site, as
dewatering of the area is not necessary prior
to construction and a cutoff wall is not
necessary, yet, environmental protection is
comparable with other on-site disposal options.

The only unfavorable aspects of this option are similar to those

previously mentioned in regard to the permanent storage lagoons at the coke

plant site, including; relative unsightl iness, long-term maintenance of the

surface, and limiting the end use of the property.
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D. Discussion of Options 1 through 7

Seven main options have been evaluated for disposing of the PCS

contaminated materials from both the north ditch area and the harbor dredge

materials. Two of these options are off-site facilities (Options 1 and 2),

while the remaining five (Options 3 through 7) consider various on-site

disposal alternatives. For comparative purposes, Table 15 presents a

summary of the costs associated with each option.

1. Off-Site Disposal Options

In comparing the two off-site disposal options, both are located

in sparsely populated areas, have favorable on-site soils for development

and the site managements are willing to accept the wastes at their sites.

CECOS has an added advantage in that it is already licensed for PCB disposal.

However, the most important factor is that the BFI facility presents a

much lower cost than the CECOS facility, because of the high costs of

hauling to, and disposal at, the CECOS site. Tom Cavanaugh, of Illinois

EPA's Landfill Permitting Section, has indicated that obtaining a permit

to dispose of the PCB contaminated materials at the BFI facility would be

possible.

Therefore, we recommend the BFI site over the CECOS site for

disposal of the PCB contaminated materials, provided that the additional

physical investigations of the site be carried out per our recommendations

(refer to summary of BFI Section). Further, we recommend that the CECOS

site be used only if the use of the BFI site and the on-site options become

unfeasible, because of the extreme costs involved with using the CECOS

site.
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TABLE 15
SUMMARY OF OPTIONS

OPTION

1A
(BFI)

IB
(BFI)

2
(CECOS)

3
(OMC)

4
(OMC)

5A
(OMC)

5B
(OMC)

(1 )
SITE

PREPARATION

$1 ,365,000

$1 ,573,000

$1 ,162,000

$5,852,000

$5,973,000

a. $3,481 ,000

b. $5,204,000

c . - - - - - - -

a. $2,070,000

b. $5,204,000

c . - - - - - - -

(2)
OPERATION &
MAINTENANCE

$350,000

$350,000

$350,000

$350,000

$350,000

$130,000

$227,000

$130,000

$227,000

(3)
SITE

CLOSURE

$ 422,000

$ 424,000

$ 323,000

$1 ,463,000

$1 ,544,000

$ 848,000

$1 ,163,000

$ 660,000

$1 ,163,000

(4)
LONG-TERM

CARE

$112,000

$112,000

$112,000

$112,000

$112,000

$ 66,000

$ 66,000

$ 66,000

$ 66,000

TOTAL
TOTAL USER USER
1 - 4 COST COSTS

Disposal Trans.

$ 2,249,000 $14,680,000 $ 3,670,000 $18,350,000

$ 2,459,000 $14,680,000 $ 3,670,000 $18,350,000

$1,947,000 $33,030,000 $23,855,000 $56,885,000

$ 7,777,000

$ 7,979,000

$ 4,525,000

$ 6,660,000

$11,185,000

$ 2,926,000

$ 6,660,000

< Q Rflfi nnn

a. North Ditch Area
b. Storage Lagoons for Dredge Material s
c. Total, a + b
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TABLE 15
SUMMARY OF OPTIONS

(continued)

OPTION

6
(OMC)

SITE
PREPARATION

a. ----------

b. $7,005,000

c . - - - - - - -

TOTAL
OPERATION & SITE LONG-TERM USER USER
MAINTENANCE CLOSURE CARE TOTAL COST COSTS

Disposal Trans.
_-.....- $2,325,000 $ 66,000 $2,391,000

$250,000 $1,163,000 $ 112,000 $8 ,484 ,000

. . . _ - . . . - - . . - - _ - - - . - - - . $10,875,000

(OMC)
$7,689,000 $350,000 $1,260,000 $112,000 $ 9,411,000

NOTES: 1) All Disposal facilities utilize a clay liner,
leachate collection, underdrain and final
cover systems.

2) Refer to the text for a description of work
elements included under cost headings: Site
Preparation, Operation and Maintenance, Long-
Term Care, and User.

3) Options 3 to 7 are new facilities and would
be constructed to comply with existing
regulations.

4) I l l i n o i s EPA requires all hazardous facilities
to make a deposit of $2.02/cy fee in a special
fund, which is not included in any of the above
costs.

5) See Appendices A through I for cost preparation
data.
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2- On-Si te Options

On-s i te disposal opt ions evaluated range from:

1. Disposing of the mater ia ls in a completely
underground faci l i ty to

2. Containing some of the contaminated material
in-place utilizing a slurry cutoff wall to

3. Disposing of all the materials in an above
ground facility, and

4. Various combinations of the above.

Cost -w ise , Table 15 indicates that the cost of various on-site

options exhibit a moderate range. Thus, cost does not become a major

consideration in choosing one on-site option over another.

Each of the f ive on-site options have certain favorable and

unfavorable characterist ics, which have been discussed in the individual

summaries of each option. The aspects considered for each option include

disruption to the OMC parking lot area (intensity of development), relia-

bility, simplicity and long-term maintenance of design and construction

methods, on-site handling of the PCB contaminated materials and final

use.

Comparison of both costs and the favorable and unfavorable aspects

of all the on-site options indicate that two of the on-site options appear

somewhat more favorable than the others; and include:

Option 3 - Total On-Site Excavation and Disposal
in Parking Lot

Option 7 - Disposal of All Contaminated Materials
in Lagoons at Coke Plant Location
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These two options emerge from the group, based on their simplicity of

construction, relative reliability of construction methods, minimal

on-site disruption (as opposed to multiple developments) and minimal

long-term care associated with one facility. Both options consider only

one area as a permanent disposal facility, which would include all wastes

from the harbor and OMC property.

It was felt that the multiple disposal facilities cause signi-

ficant overall site disruption and would add significantly to long-term

maintenance measures. Further, the long-term reliability of the clay

slurry cutoff makes those options that use it as a .primary containing

element somewhat less attractive, especially Option 6, which confines the

entire north ditch area by slurry cutoff.

Comparing Options 3 and 7, we choose Option 3 as the slightly

more workable alternative, because it utilizes underground disposal space
t

rather than above ground. The parking lot will be disrupted severely during

construction of Option 3, but, it can be returned to its parking lot use.

In contrast, permanent disposal above ground, at the coke plant

site in Option 7, would severely limit the potential end use of the land.

Further, we indicated that an above ground facility would probably require

greater long-term maintenance (especially a grassed surface) compared to an

asphalt surface. However, above ground disposal may have advantages over

below ground (and below water table) disposal, in that above ground disposal

minimizes leachate production and precludes dewatering of the construction

area for development. Also, stockpiling of contaminated sediments is

generally eliminated in the above ground option. These impacts should be

considered more closely in a detailed investigation to define the relative

development potential of these two options.
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In particular, the hydrogeology of the OMC area must be better

defined to determine the soil and groundwater conditions in the parking lot

and the plant sites. Documentation of the underlying silt layer in the

vicinity of the parking lot is especially important in defining the ultimate

developability of Option 3.

As with all the on-site options, the disposal of PCB contaminated

materials at the OMC property may be contingent upon:

1. The permission of OMC management.
t

2. The acceptabi l i ty of these options to the
IIlinois EPA.

3. Presently unidentified socio-polit ical
opposition.

3. Comparison of Recommended Off -Si te and On-Site Disposal
Options

The comparison of the on-site alternatives to the off-si te

alternatives is made difficult by the lack of information regarding:

1. OMC's posit ion on permanent disposal
on-site and long-term care commitments.

2. The political acceptability of on-site
disposal with respect to IEPA and
potential local opposition to on-site
disposal .

3. The feasilibity of on-site disposal as
determined from on-site hydrogeological
investigations.'

4. Final design concepts for either the BFI
site or on-site disposal options.

5. The relative quickness in which the BFI
site or on-site options could be l icensed
for PCB disposal by State and Federal
Agencies (on-si te l icensing would obviously
be slower).

6. Site specific feasibility investigations
at the BFI site.
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Based on costs, the on-site options appear to be more attractive

than disposal at the BFI site, but, despite cost, BFI would likely be much

easier to license and develop. However, it is premature to make decisions

as to the most desirable option until the recommended investigations are

performed.

PROCEDURES REQUIRED FOR PERMITTING SITES FOR DEVELOPMENT

Removal, transport and disposal of the OMC PCB waste is regulated

by various Federal, State and Local agencies. The Federal agencies which

have jurisdiction are the United States Environmental Protection Agency

(F"M and the United States Department of Transportation (DOT). Depending

<-- which state (Illinois or Ohio) disposal of the waste material takes

place in, the Illinois Environmental Protection Agency or the Ohio Environ-

mental Protection Agency will be the State Regulatory Body. Local govern-

ments have jurisdication in the form of zoning and land use ordinances.

These would affect disposal if a new hazardous waste site were being

proposed or if an existing solid waste disposal facility were to be upgraded

to accept hazardous waste material. Table 16 lists permits required for

disposal of the PCB waste. The following discussion outlines the purpose

ant. ..rocedure for obtaining the permits.

A. Federal

The Toxic Substances Control Act (TSCA) 1976 requires premarket

toxicological testing of all new chemicals and imposes strict regulations

governing their use, sale and disposal. Broad powers are given for banning,

limiting or modifying use, manufacturing and processing of a substance

.vhich could pose an unreasonable risk to human health or to the environment.

'CB Disposal is strictly regulated under provisions of this Act.
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TABLE 16
SUMMARY OF REGULATORY REQUIREMENTS

Disposal
Option

On-Site Storage &
Processing (Temporary)

Regulatory
Agency _

Illinois ERA

Regulatory
Authority

USEPA

Illinois Environmental
Protection Agency

TSCA

Permit
Reg'd

Yes

Type of Permit
__ Required__

Yes

NPDES - For Effluent Returning
to Surface Water

IEPA - For Construction of
Processing & Storage
Facility

USEPA - For Construction of PCB
Handling Facility

On-Site Disposal

Illinois EPA

USEPA

111ino is Environmental
Protection Agency

TSCA

Yes IEPA - Permit to Develop and/or
Operate a Sol id Waste
Management Site

Yes EPA - Permit to Dispose of PCB
Waste Material

Disposal at Browning-
Ferris Industries
(BFI) Site

Illinois EPA

USEPA

111inois Environmental
Protection Agency

TSCA

Yes IEPA - Supplemental Permit for
Special Waste Handling
at Existing Sol id Waste
Disposal Site

Yes USEPA - For Construction of PCB
Disposal Facility

Disposal at
CECOS Site

Ohio EPA

USEPA

Ohio Revised Code
Section 3734
TSCA

No"

No'

* The CECOS Site is currently licensed by the
Ohio EPA and the USEPA to receive PCB waste.

SGW/dkp
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The May 31, 1979 Federal Register contains the final rule imple-

menting provisions of the Toxic Substances Control Act (TSCA) 40 CFR Part

761 prohibiting the manufacture, processing, distribution in commerce and

I use of PCB's. Annex II of TSCA specifies the licensing procedure for

obtaining ERA approval.

Prior to the disposal of any PCB's or PCB items, the owner or

operator of the landfill shall receive written approval from the EPA

I Regional Administrator for the region in which the landfill is located.

i— The owner or operator shall submit to the regional administrator

a detailed initial report describing physical site .conditions, outlining

I the design and operating procedures, and other information the regional

administrator deems to be necessary to make a final determination. Specific

; information which must be included is listed in the May 31, 1979 rules.

Implementing any of the disposal options in Illinois will require

a permit to be obtained under provisions of this Act. Disposal of the

waste at the CECOS site in Ohio is acceptable because that site has a

permit to accept PCB waste material. Temporary processing and storage
i
! on-site will require approval also.

The Hazardous Materials Transportation Act, 1974, regulates

transportation of a wide range of substances including toxic chemicals.
•w"

The act sets standards for containers and requires registration of trans-

porters. These regulations have been revised in 1980 to explicitly address

the transportation hazards of waste materials. In addition, the revised

transportation rules governing hazardous waste apply to intrastate as

well as the interstate transportation of waste.
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B. State

If the PC8 waste material is disposed of in the State of Illinois,

the Illinois Enviromental Protection Agency (IEPA) will require a permit

or supplemental permit to be granted under the State of Illinois Environ-

mental Protection Act. These permits will be required both for the develop-

ment of a new facility or upgrading of an existing facility respectively.

IEPA has indicated that the simplest option to pursue would be to obtain a

supplemental permit to dispose of the PCB waste at the BFI site. They have

also stated that they would oppose permanent on-site disposal of the PCB

waste.

The Ohio disposal option includes transport and disposal of the

PCB waste at the CECOS Land Disposal site in Clermont County, Ohio, a

licensed PCB disposal site. The Ohio Environmental Protection Agency

(OEPA) does not require additional permits for disposal of the PCB waste

at the CECOS hazardous waste disposal site. That site is currently licensed

to accept PCB waste between 50-500 ppm and will not require any special

permitting procedures for the waste to be deposited there.

The following discussion will describe the regulatory require-

ments for disposal of PCB wastes in Illinois. Two disposal options are

being considered in Illinois. Those options are: 1) On-site disposal at

the OMC Waukegan site, and 2) transport to the Browning-Fern's Industries

(BFI) land disposal site. The BFI site is not currently licensed to accept

PCB waste.

WARZYN
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Since exercising of either option for disposal of the PCB waste

in Illinois will require submission of similar information and compliance

with the same regulations, the procedure will be outlined only once.

Implementing the option of disposing of the PCB waste at the BFI site may

be somewhat less time consuming and expensive, since much of the on-site

information which is required to be submitted has been gathered and compiled.

Preparation of supplemental data would be required to license that site as

a PCB disposal area. The procedures outlined do not address any waivers or
t

special treatment which the IEPA or USEPA deem necessary for disposal or

temporary storage of the PCB waste.

The procedures for application to expand an existing land disposal

site or create a new land disposal site are specified in the State of

I l l i n o i s Environmental Protection Act, Public Act 76-2429, with the applica-

tion criteria delineated in the permit application pamphlet, Application

For Permit To Develop and/or Operate A Solid Waste Management Site.

By complying with the requirements of the above referenced act,

and including the required information in the application pamphlet, the

applicant can initiate IEPA review procedures. In some cases, IEPA will

request preliminary site information from the Illinois State Geological

Survey to assist in forming a tentative opinion of the suitabiliy of the

proposed site for use as a solid waste disposal site. Upon request and

submission of a legal description of the site by the applicant, IEPA will

render a tentative opinion. An unfavorable report does not imply that the

site cannot be changed to remove, correct, or modify the limitations.

Rather, the use of the site will depend on the kind of limitations, and

whether or not these can be altered successfully and economically. The

WARZYM
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OMC-WAUKEGAN
OMC SITE - OPTION 5A

SITE CLOSURE - (NORTH AREA DISPOSAL)

I tern

Final Cover
Parking Lot

Gas Venting System
Gravel
Vents

Liner -
PVC Membrane

Bituminous
Pavement

Final cover
In- situ Di sposal

Gas Venting System
In-Si tu Di sposal
Gravel
Vents

Liner -
PVC Membrane

Topsoil

Seed, Fertil ize
and Mulch

Engineering

Quantity

40,334 c.y.

1,262 tons
3

304,920 s.f.

370,599 s.f.

5,000 c.y.

567 tons
2

45,000 s.f.

833 c.y.

5,000 s.y.

Unit Cost

$9.00/c.y.

$6.00/ton
$200/each

$0.35/5. f.

$0.55/s. f.

$9.00/c.y.

$6.00/ton
$200/each

$0.35/s. f.

$9.00/c.y.

$0.32/s. y.

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$363,006.00

$ 7,572.00
$ 600.00

$106,722.00

$203,829.45

$ 45,000.00

$ 3,402.00
$ 400.00

$ 15,750.00

$ 7,497.00

$ 1,600.00

$ 15,000.00

$770,378.45

$ 77,037.85

$847,416.301

Note:

1. These quantities and costs are based on present information of site
condit ions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.

WAPZYIM
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Costs

OMC-WAUKEGAN
OMC SITE - OPTION 5A

SITE PREPARATION - (HARBOR MATERIAL DISPOSAL)

Item

General Fill
Material

Clay Liner

Granular Material

Filter Cloth

Liner -
PVC Membrane

Leachate
Collection System

Pipe
Manhole

Underdrain
System

Pipe
Manhole

Drainage Swale

Topsoil Berms

Seed, Fertilize,
Mulch

Engineering

Quantity Unit Cost Cost

164,250 c.y.

309,288 c.y.

21,074 c.y.

379,320 s.f.

715,078 s.f.

4,250 l.f.
($595 + (20'-8'

3,400 l.f
($595 + (26 ' - 8

4,476 l.f.

7,232 c.y.

43,394 s.y.

$7. 50/c. y.

$9.00/c.y.

$7. 50/c. y.

$0.11/s.f.

$0.35/s. f.

$7. 50/1. f.
)$78 + $160) 121

$7. 50/1. f.
' )$78 + $160) 81

$3. 50/1. f.

$9.00/c.y.

$0.32/s.y.

Lump Sum

Subtotal

10% Contingency

TOTAL

$1

$2

$

$

$

$
$

$
$

$

$

$

$

$4

$

$5

,231 ,875.00

,783,592.00

158,055.00

41,725.20

250,277.30

31 ,875.00
20,292.00

25,500.00
17,272.00

15,666.00

65,088.00

13,886.00

75,000.00

,730,103.50

473,010.35

,2 03, 113. 852

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs
site conditions and should

[WEI 8-59]
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OMC-WAUKEGAN
OMC SITE - OPTION 5A

SITE CLOSURE - (HARBOR MATERIAL DISPOSAL)

r

I tern

Final Cover

Top soil

Quantity

79,359 c.y

10,580 c.y.

Unit Cost

$9.00/c.y.

$9.00/c.y.

Liner -
PVC Membrane

Gas Venting
Gravel
Vents

Seed, Fertilize,
Mulch

Engineering

599,950 s.f.

107 tons
6

63,487 s.y.

$0.35/s.f.

$6.00/ton
$200/each

$0.32/s.y.

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$ 714,231.00

$ 95,220.00

$ 209,982.50

$ 642.00
$ 1 ,200.00

$ 20,315.84

$ 15.000.00

$1 ,056,591.34

$ 105,659.13

$1 ,162,250.471

Note:

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.

WAPZYfNJ
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Costs

C 9400

OMC-WAUKEGAN
OMC SITE - OPTION 58

SITE PREPARATION-(NORTH AREA DISPOSAL)

Item

Excavation

On- site Di sposal of
Excavated Material

Recompacted Cl ay

Filter Cloth
r-anu1ar Material

Liner -
Membrane

Leachate
Collection System

Pipe
Manhol e

Underdrain System
Pipe
Manhole

SI urry Trench
De water ing

D^inage Swale

"-^locate Utilities

Engineering

Quanti

242,274

242,274

74,917

135,200

7,511

285,595

1,957
($595

1,704
($595

87,500

2,300

ty

c.y.

c.y.

c.y.

s.f.

c.y.

s.f.

l.f.
+ (23'-

l.f
+ (29'-

s.f.

l.f.

Unit Cost

$1.00/c.y.

$1.50/c.y.

$9.00/c.y.

$0.11/5. f.

$2.50/c.y.'

$0.35/s. f.

$7. 50/1. f.
8')$78 + $160) 6l

$7. 50/1. f
8 ' )$78 * $160)41

$3. 50/s. f.

$3. 50/1. f.

Lump Sum

Lump Sum

Subtotal

10% Contingency

TOTAL

$

$

$

$

$

$

$
$

$
$

$

$

$

$

$1

$

$2

Cost

242,274.00

363,411.00

674,253.00

14,872.00

18,777.50

99,958.25

14,677.50
11 ,550.00

12,780.00
9,572.00

306,250.00

8,050.00

30,000.00

75,000.00

,881,425.25

188,142.53

,069,567.78'
Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of WARZYIVJ
site conditions and should be considered approximate. «~o,«..««0,~c
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OMC-WAUKEGAN
OMC SITE - OPTION 5B

SITE CLOSURE - (NORTH AREA DISPOSAL)

Item

Final Cover
Parking Lot

Quant i ty

36,942 c.y.

Gas Venting System
Gravel 1 ,212 tons
Vents 3

Liner -
PVC Membrane

Bituminous
Pavement

Engineering

279,279 s.f.

265,980 s.f.

Unit Cost

$9.00/c.y.

$6.00/ton
$200/each

$0.35/s.f.

$0.55/s.f.

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$332,478.00

$ 7,272.00
$ 600.00

$ 97,747.65

$146,289.00

$' 15,000.00

$599,386.65

$ 59.938.67

$659,325.321

Note:

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.

OMC-WAUKEGAN
OMC SITE - OPTION 58

(HARBOR MATERIAL DISPOSAL)

Costs For Both Site Preparation And Site Closure Are The Same As
OMC SITE - OPTION 5A.

[WEI 8-75]
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APPENDIX F

OMC SITE - OPTION 6
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above preliminary site determination w i l l help to eliminate some of the

expense to the applicant of preparing plans and reports for a site which is

unsuitable or where such use might be uneconomical.

Immediately upon receipt of a request for a permit or supplemental

permit for a refuse disposal facility, IEPA will notify the State's Attorney

and the Chairman of the County Board of the County in which the facility

is located along with each member of the General Assembly from the legisla-

tive district in which the proposed facility is located and to the Clerk

of each municipality within three miles of the proposed facility. Prior

to the issuance of a permit to develop a hazardous waste disposal site,

IEPA shall conduct a public hearing in the County where the site is proposed

to be located.

IEPA has 180 days after the filing of the application for permit

to reject or approve the application. The 180-day time period includes

the public hearing procedure which is required for a hazardous waste land-

fill permit.

If IEPA refuses to grant a permit for the development of a land

disposal site, the applicant may, within 35 days, petition for a hearing

before the Pollution Control Board to contest the decision of IEPA. After

a 21-day public notice period, the Pollution Control Board has 90 days to

respond to the applicant. In addition, if IEPA grants a permit to develop

a hazardous waste disposal site, a third party, other than the permit

applicant or IEPA, may petition the Pollution Control Board within 35 days

for a hearing to contest the issuance of the permit. The above time limi-

tations also apply to this hearing request. The hearing will not be granted

if the Pollution Control Board determines that the hearing would be a

duplication of previous hearings or information already received.
WARZYN
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Upon approval of the permit application, the applicant may begin

site preparation work. The applicant must notify IEPA in writing when the

development of the site has been completed for the required pre-operation

site inspection. An operating permit will be issued if the site development

is in accordance with the development permit.

The State of Illinois Environmental Protection Act creates a

"hazardous waste fund" which will be comprised from the fees collected

pursuant to Section 22.2 of the above Act. That Section specifies a fee in

the amount of \i per gallon or $2.02 per cubic yard of hazardous wastes

received on and after the effective date of procedures established by

IEPA not later than April 1, 1980. The fee will be paid by the owner or

operator of the hazardous waste disposal site.

C. Local

Presently, there are no local zoning or land use ordinaces pre-

venting PCB disposal at the Browning-Fern's Industries (BFI) site.

Some public opposition to disposal of the PCB wastes at that site will

likely occur, but it is not expected that the opposition could prevent

disposal of the PCB dredge materials at the site. The BFI site has been

licensed to accept PCB waste in the past and therefore complies with local

ordinances.

On-site disposal of the PCB waste material would not be affected

by any local zoning or land use ordinances. Temporary storage of the waste

materials or permanent on-site disposal may meet with public opposition but

it is uncertain as to whether this opposition could prevent exersizing that

alternative.
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i The CECOS site in Ohio is currently licensed to accept PCB waste

and therefore complies with all existing zoning or land use ordinances.

D. Transportation of PCB Waste

| A transporter may not handle hazardous wastes without an EPA

identification number, which can be obtained by using EPA Form 8700-12.

Both the EPA and the DOT regulate transportation of PCB wastes. The DOT

regulates the transportation of hazardous wastes under the authority provided

by the Hazardous Materials Transportation Act of 1978. These regulations

, have been revised during 1980 to explicitly address the transportation

hazards of waste materials. In addition, the revised transportation rules

i governing hazardous waste applied to intrastate as well as the interstate

transporation of waste.ii
1 Both shippers and transporters of hazardous waste must comply

with DOT'S special requirements concerning the classification, description,

packaging, marking, labeling and preparation for shipping of these materials.

The shipper must appropriately package and mark the waste materials, comply

with certain record-keeping requirements that duplicate the EPA rules, and
1 certify that the materials offered for transport are in compliance with

the applicable DOT rules.
L_

The transporter assumes the obligation to specially mark each

motor vehicle used to carry hazardous waste regardless of the amount of

waste transported.

WARZYN
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SUMMARY AND RECOMMENDATIONS

As a result of this study, we provide the following summary and

recommendations:

1. Disposal of the PCB contaminated sediments at
the BFI site is more cost effective than dispo-
sal at the CECOS-Williamsburg, Ohio, site based
primarily on the high costs of transportation
and disposal at the CECOS site.

2. On-site disposal Options 3 and 7 at the OMC pro-
perty appear to be the most feasible based on
simplicity of construction, minimal long-term
care factors and minimal on-site disruption
during construction. Option 3 has wastes from
the harbor and north ditch area disposed under-
ground in a secured landfill developed in the,
parking lot area, while Option 7 disposes the
waste in an above ground storage lagoon facility
at the nearby coke plant site.

3. A decision as to which of the on-site (Options
3 and 7) or off-site (BFI) disposal alternatives
is most desirable cannot be made until more
detailed investigations are performed. Based
on the cost of disposal above, the on-site
options appear to be more cost effective.

4. It may be advisable to presently install a slurry
cutoff wall around the north ditch area to limit
further migration of the PCB contamination.
Hydrogeolgical investigations to further assess
the potential on-site disposal developability are
necessary to implement this abatement procedure.

5. Site specific studies need to be performed at both
the BFI and OMC sites to further assess what poten-
tial modifications are required to accommodate PCB
disposal in an environmentally sound manner.

6. The CECOS site should be considered for PCB dispo-
sal only after all other options are considered
unfeasible based on unexpectd socio-political
opposition or technical consideration which would
prohibit development at the recommended sites.

7. If an on-site disposal option is considered desir-
able, a clay borrow search should be conducted to
identify potential sources of clay liner and cap-
ping materials.

WARZYfSJ
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CLOSING REMARKS

We trust that this investigation has been performed to your

satisfaction and is consistent with your needs. We enjoyed the opportunity

to serve Mason Hanger-Silas Mason Company, Inc. and look forward to future

working relationships.

If you have any questions or comments about the content or con-

clusions of this report, please contact us.

Respectfully submitted,

WARZYN ENGINEERING INC.

Roger C. Cooley, P.
Project Engineer

Daniel W. Hall , CPGS
Project Manager

WARZYN
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OKC-WAUKEGAN
BFI SITE - OPTION 1A

(20' ABOVE/10' BELOW GND SURFACE)
COSTS - SITE PREPARATION

C 9400

Item

Excavation

Granular Blankets

Recompacted
Clay Liner

Excavate &
Recompact Cl ay
Below Underdrain

Leachate Collection
System

Pipe
Manhole

Underdrain System
Pipe
Manhole

Filter Cloth

Liner -
PVC Membrane

Strip Topsoil

Drainage Swale

Engineering

Quantity

312,851 c.

25,827 c.

129,709 c.

34,436 c.

3,371 1.
($595 +

2,830 1.
($595 +

464,880 s.

608,482 s.

9,959 c.

3,154 1.

y-
y.

y.

y.

f.
(25

f.
(31

f.

f.

y-
f.

Unit Cost

$1.00/c.y.

$7.50/c.y.

$1.50/c.y.

$2.50/c.y.

$7. 50/1. f.
' -8 ' )$78 + $160) 6*

$7. 50/1. f.
' -8 ' )$78 + $160) 4l

$0.11/5. f.

$0.35/s. f.

$0.85/c.y.

$3. 50/1. f.

Lump Sum

Subtotal

10% Contingency

TOTAL

$

$

$

$

$
$

$
$

$

$

$

$

$

$1

$1

Cost

312,851.00

193,702.50

194,563.50

86,090.00

25,282.50
12,486.00

21 ,225.00
10,196.00

51,136.80

212,968.70

8,465.15

11,039.00

100,000.00

,240,006.15

124,000.62

,364, 006. 772

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of
site conditions and should be considered approximate.

[WEI 8-49]



Item

Final Cover
Placement

Topsoil Placement

Seed, Fertilizer
& Mulch

Liner -
PVC Membrane

Gas Venting
Gravel
Vents

Engineering

Note:

OMC-WAUKEGAN
BFI SITE - OPTION 1A

(20' ABOVE/10' BELOW GND SURFACE)
SITE CLOSURE

Quantity

77,370 c.y.

61 ,896 s.y.

61,896 s.y.

584,917 s.f.

2,211 tons
5

Unit Cost

$1.30/c.y.

$0.30/s.y.

$0.32/s.y.

$0.35/s.f.

$6.00/ton
$200/eacn

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$ 100,581.00

$ 18,568.80

$ 19,806.72

$ 204,720.95

$ 13,266.00
$ 1 ,000.00

$ 25,000.00

$ 382,943.47

$ 38,294.35

$ 421,237.821

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.

WARZYCV4
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OMC-WAUKEGAN
BFI SITE - OPTION IB
(BELOW GND SURFACE)
SITE PREPARATION

C 9400

Item

Excavation

Granular Blankets

Recompacted Cl ay

Excavate A Recom-
pact Clay below
Underdrain

Leachate Collection
System

Pipe
Manhole

Underdrain System
Pipe
Manhole

Drainage Swale

Filter Cloth

Strip Topsoil

Liner -
PVC Membrane

Engineering

Quantity

505,011 c.y.

24,197 c.y.

134,158 c.y.

31 ,835 c.y.

Unit Cost

$1.00/c.y.

$7.50/c.y.

$1.50/c.y.

$2.50/c.y.

3,271 l.f. $7.50/1.f.
($595 + (251 - 8') $78 + 160)

2,646 l.f.
($595 + (31'

3,254 l.f.

435,540 s.f.

10,992 c.y.

647,332 s.f.

$7.50/1.f.
- 8') $78 + 160)

$3.50/1.f.

$0.11/s.f.

$0.85/c.y.

$0.35/s.f.

Lump Sum

Subtotal

10% Contingency

TOTAL

Notes:

Cost

$ 505,011.00

$ 181,477.50

$ 201,237.00

$ 79,587.50

$ 24,532.50
$ 12,486.00

$ 19,845.00
$ 10,196.00

$ 11,389.00

$ 47,909.40

$ 9,343.20

$ 226,566.20

$ 100.000.00

$1 ,429,580.30

$ 142.958.03

$1,572,538.332

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of site
conditions and should be considered approximate. WARZYN
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OMC-WAUKEGAN
BFI SITE - OPTION IB
(BELOW GND SURFACE)

SITE CLOSURE

C 9400

I tem

Final Cover
Placement

Topsoil Placement

Seed, Fertilize
and Mulch

PVC Liner

Gas Venting
Gravel
Vents

Engineering

Quantity

77,459 c.y.

61,967 s.y.

61 ,967 s.y.

Unit Cost

$1.30/c.y.

$0.30/s.y.

$0.32/s.y.

Cost

$100,696.70

$ 18,590.10

$ 19,829.44

585,588 s.f.

2454 tons
5

$0.35/s.f.

$6.00/ton
$200.00/each

Lump Sum

Subtotal

10% Contingency

TOTAL

$204,955.80

$ 14,724.00
$ 1 ,000.00

$ 25.000.00

$384,796.04

$ 38,479.60

$423,275.641

Note:

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.
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APPENDIX B

CECOS - WILLIAMSBURG - OPTION 2
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Costs

OMC-WAUKEGAN
CECOS - WILLIAMSBURG - OPTION 2

SITE PREPARATION

C 9400

Item

Excavation

Strip Topsoil

Recompact Clay
Li ner

Granular
Blankets

Lir --
PVi. .embrane

Col lection System
Pipe
Manhole

Underdrain
System

Pipe
Manhole

Jrainage
iwale

ilter Cloth

ng? jring

Quantity

489,032 c.y.

7,420 c.y.

137,411 c.y.

7,905 c.y.

445,213 s.f.

2,260 l.f.
6 ($595 -»• (42 '

1,350 l.f.
4($595 + (60.5

2,448 l.f.

213,444 s.f.

Unit Cost

$1.00/c.y.

$0.85/c.y.

$1.50/c.y.

$7.50/c.y.

$0.35/s.f.

$7. 50/1. f.
- 8')$78 + $160)1

$7. 50/1. f.
'- 8')$78 + $160)!

$3. 50/1. f.

$0.11/s.f.

Lump Sum

$

$

$

$_

$

$
$

$
$

$

$

$

Cost

489,032.00

6,307.00

206,116.50

59,287.50

155,824.55

16,950.00
20,442.00

10,125.00
19,400.00

8,568.00

23,478.84

40,000.00

Subtotal

10% Contingency

TOTAL
>tes:

$1,055,531.39

$ 105,553.14

$1,161 .084.532

Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

These quantities and costs are based on present information of site
conditions and should be considered approximate. WARZYN
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C 9400

OMC-WAUKEGAN
CECOS - WILLIAMSBURG - OPTION 2

SITE CLOSURE

Costs

Item Quantity Unit Cost

Note:

Cost

Final Cover
PI acement

Topsoil Placement

Seed, Fertil ize &
Mulch

PVC Liner

Gas Vent ing
Gravel
Vents

Engineering

83,890 c.y. $1.30/c.y.

40,267 s.y. $0.30/s.y.

40,267 s.y. $0.32/s.y.

380,524 s.f. $0.35/s. f.

813 tons $6.00/ton
5 $200/each

Lump Sum

Subtotal

10% Contingency

TOTAL

$109,057.00

$ 12,080.10

$ 12,885.44

$133,183.40

$ 4,873.00
$ 1 ,000.00

$ 20,000.00

$293,083.94

$ 29,308.39

$322,392.331

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.
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APPENDIX C

CMC SITE - OPTION 3
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OMC-WAUKEGAN
OMC SITE - OPTION 3

SITE PREPARATION

Item

Excavation

SIurry Trench -
Dewatering

Clay Liner

Granular Blankets

Filter Cloth

PVC Membrane -
Liner

i—dchate
Collect ion System

Pipe
Manhole

Underdrain System
Pipe
Manhole

On-site Disposal
of Excavated
Material

Drainage Swale

Relocate Util i t ies

E,.j meering

Quantity

621 ,013 c.y.

154,000 s.f.

288,156 c.y.

13,046 c.y.

208,104 s.f.

752,759 s.f.

Unit Cost

$1.00/c.y.

$3.50/s.f.

$9.00/c.y.

$2.50/c.y.

$0.11/s.f.

$0.35/s.f.

3,568 l.f. $7.50/1.f.
($595 + (371- 8 ' )$78 + $160)

3,235 l.f. $7.50/1.f.
($595 + (39 .5 ' -8 ' )$78 + $160) 61

Cost

$ 621,013.00

$ 539,000.00

$2,593,404.00

$ 32,615.00

$ 22,891.44

$' 263,465.65

$ 26,760.00
$ 24,136.00

$ 24,262.50
$ '19 ,272 .00

625,609 c.y.

4,100 l.f.

$1.50/c.y.

$3. 50/1. f.

Lump Sum

Lump Sum

Subtotal

10? Contingency

TOTAL

$ 938,413.50

$ 14,350.00

$ 50,000.00

$ 150,000.00

$5,319,583.09

$ 531,958.31

$5,851,541.40^

Motes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of
conditions and should be considered approximate.
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C 9400

Engineering

Note:

OMC-WAUKEGAN
CMC SITE - OPTION 3

SITE CLOSURE

Item

Final Cover
PI acement

Gas Venting
Gravel
Vents

Liner -
PVC Membrane

Bituminous
Pavement

Quanti

77

2
6

589

692

,916

,484

,050

,859

ty

c.y.

tons

s.f.

s.f.

Uni

$9.

t Cost

00/c.y.

$6.00/ton
$200/each

$0.

$0.

35/s.f.

55/s.f.

Cost

$

$
$

$

$'

701

14
1

206

381

,244.

,904.
,200.

,167.

,072.

00

00
00

50

45

Lump Sum

Subtotal

10% Contingency

TOTAL

$ 25,000.00

$1 ,329,587.95

$ 132,958.80

$1,462,546.751

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.
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APPENDIX D

OMC SITE - OPTION 4
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OMC-WAUKEGAN
OMC SITE - OPTION 4

SITE PREPARATION

C 9400

Item

Excavation

Recompacted Clay

Filter Cloth

Granular Material

Liner -
PVC Membrane

Leachate
Collection System

Pipe
Manhole

Underdrain System
Pipe
Manhole

Slurry Trench -
In-situ Di sposal

SIurry Trench -
Dewatering

On-site Di sposal
of Excavated
Material

Quanti ty

630,224 c.y.

284,135 c.y.

248,184 s.f.

17,888 c.y.

651,436 s.f.

3,712 l.f.
($595 + (29.5'.

3,355 l.f.
($595 + (35.5 '

52,500 s.f.

140,000 s.f.

636,870 c.y.

Unit Cost

$1.00/c.y.

$9.00/c.y.

$0.11/s.f.

$2.50/c.y.

$0.35/s.f.

$7.50/1.f.
8') $78 + $160) 81

$7.50/1.f.
-8 ' )$78 + $160) 61

$3.50/s.f.

$3.50/s.f.

$1.50/c.y.

Leachate Collection
System In-situ Disposal

Pipe 840 l.f.
Manhole 1

Cost

$ 630,224.00

$2,557,215.00

$ 27,300.24

$ 44,720.00

$ 228,002.60

$ 27,840.00
$ 19,456.00

$ 25,162.50
$ 17,400.00

$ 183,750.00

$ 490,000.00

$ 955,305.00

Drainage Swale

Relocate Uti l i t ies

4,100 l.f.

$9. 50/1. f.
$595 + $160!

$3. 50/1. f.

Lump Sum

$
$

$

$

7,980.00
755.00

14,350.00

50,000.00

WAPZYN



OMC-WAUKEGAN
OMC SITE - OPTION 4

SITE PREPARATION
(Cont'd)

Item Quantity Unit Cost Cost

Engineering Lump Sum

Subtotal

10% Contingency

TOTAL

$ 150,000.00

$5,429,460.34

$ 542,946.03

$5,972,406.372

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of site
conditions and should be considered approximate.
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OMC-WAUKEGAN
OMC SITE - OPTION 4

SITE CLOSURE

Item

Final Cover
Parking Lot

Gas Venting
Gravel
Vents

Liner -
PVC Membrane

Bituminous
Pavement

Final Cover
situ Di sposal

Gas Venting
In-Situ Di sposal
Gravel
Vent

Liner - PVC
Membrane

Topsoil

Seed, Fertil ize
and Mul ch

Enc lering

Quantity

77,916 c.y.

2,484 tons
6

589,050 s.f.

692,859 s.f.

5,000 c.y.

567 tons
2

45,000 s.f.

833 c.y.

5,000 s.y.

Unit Cost

$9.00/c.y.

$6.00/ton
$200/each

$0.35/s. f.

$0.55/s. f.

$9.00/c.y.

$6.00/ton
$200/each

$0.35/s. f.

$9.00/c.y.

$0.32/s.y.

Lump Sum

$

$
$

$

$

$

$
$

$

$

$

$

Cost

701 ,244.00

14,904.00
1 ,200.00

206,167.00

381 ,072.45

45,000.00

3,402.00
400.00

15,750.00

7,497.00

1,600.00

25,000.00

Subtotal

10% Contingency

TOTAL

$1 ,403,236.45

$ 140.323.65

$1 .543.560.101

Note:

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.
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OMC SITE - OPTION 5A and OPTION 58
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9400

OMC-WAUKEGAN
CMC SITE - OPTION 5A

SITE PREPARATION-(NORTH AREA DISPOSAL)

Costs

Item

Excavation

On- site Di sposal of
Excavated Material

Recompacted Cl ay

Filter Cloth

Granul ar Material

Liner -
PVC Membrane

Leachate
Collection System

Pipe
Manhole

Underdrain System
Pipe
Manhole

SI urry Trench
In-situ Di sposal

SI urry Trench
Dewatering

Leachate Collection
In-situ Di sposal

Pipe
Manhol e

Quantity

233,105 c.y.

233,105 c.y.

184,383 c.y.

200,000 s.f.

12,938 c.y.

464,657 s.f.

2,350 l.f.
($595 + (15 ' -

1,824 l.f
($595 + (26'-

52,500 s.f.

94,500 s.f.

840 l.f.
1

Unit Cost

$1 .00/c.y.

$1.50/c.y.

$9. 00/c.y.

$0.11/s.f. .

$2.50/c.y.

50.35/s. f.

$7. 50/1. f.
8' )$78 + $160) 6l

$7. 50/1. f
8 ' )$78 + $160) 4l

$3.50/s.f.

$3.50/s.f.

$9. 50/1. f.
$595 + $1601

$

$

$1

$

$

$

$
$

$
$

$

$

$
$

Cost

233,105.00

349,657.50

,659,447.00

.22,000.00

32,345.00

162,629.95

17,625.00
7,806.00

13,680.00
8,636.00

183,750.00

330,750.00

7,980.00
755.00

Drainage Sv/ale 2,500 l.f. $3.50/1.f. $ 8,750.00

WAHZYIM



OMC-WAUKEGAN
OMC SITE - OPTION NO. 5A

SITE PREPARATION-(NORTH AREA DISPOSAL)

(Cont'd)

Costs

Item

Relocate Util it ies

Engineering

Quantity Unit Cost

Lump Sum

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$ 50,000.00

$ 75.000.00

$3,163,916.45

$ 316.391.65

$3,480,308.102

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = S78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of site
conditions and should be considered approximate.

WAFIZYN
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OMC-WAUKEGAN
CMC SITE - OPTION 6

SITE CLOSURE - (NORTH AREA DISPOSAL)

C 9400

Item

Slurry Trench

Bituminous
Pavement

Drainage Swale

Final Cover

Liner -
PVC Membrane

^locate Utilities

Collection
System

Pipe
Manhole

Gas Venting System
Gravel
Vents

Engineering

Quantity

189,000 s.f.

676,500 s.f.

5,400 l.f.

75,167 c.y.

676,500 s.f.

Unit Cost

$3.50/s.f.

$0.55/s.f.

$3.50/1.f.

$9.00/c.y.

$0.35/s.f.

Lump Sum

5,000 l .f . $9.50/1.f.
($595 •»• $160) 61

2,490 tons
4

$6.00/ton
$200/each

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$ 661,500.00

$ 372,075.00

$ 18,900.00

$ 676,503.00

$' 236,775.00

$ 50,000.00

$ 47,500.00
$ 4,530.00

$ 14,940.00
$ 800.00

$ 30,000.00

$2,113,523.00

$ 213.352.30

$2,324,875.302

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of site
conditions and should be considered approximate.

3. See Appendix H for Site Operation and Long-Term Care Costs.
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C 9400

OMC-WAUKEGAN
OMC SITE - OPTION 6

SITE PREPARATION - (HARBOR MATERIAL DISPOSAL)

I tern

General Fill
Material

Clay Liner

Granular Material

Filter Cloth

Liner -
PVC Membrane

Leachate
Collection System

P i p e
Manhole

Underdrain
System

Pipe
Manhole

Drainage Swale

Topsoil Berms

Seed, Fertilize,
Mulch

Engineering

Quantity

382,580 c.y.

309,288 c.y.

21 ,074 c.y.

379,320 s.f.

715,078 s.f.

Unit Cost

$7.50/c.y.

$9.00/c.y.

$7.50/c.y.

$0.11/s.f.

$0.35/5.f.

4,250 l.f. $7.50/1.f
($595 + (20 ' -8 ' ) $78 + $160)

43,394 s.y. $0.32/s.y.

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$2,869,350.00

$2,783,592.00

$ 158,055.00

$ 41,725.20

$ 250,277.30

$ 31,875.00
$ 20,292.00

3,400 l.f
($595 + (26 ' - 8'

4,476 l.f.

7,232 c.y.

$7. 50/1. f.
)$78 + $160) 8l

$3.50/1. f.

$9.00/c.y.

$
$

$

$

25,500.00
17,272.00

15,666.00

65,088.00

$ 13,886.00

$ 75,000.00

$6,367,578.50

$ 636,757.85

$7,004,336.352

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of WAHZYN
site condi t ions and should be considered approximate.
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C 9400

OMC-WAUKEGAN
OMC SITE - OPTION 6

SITE CLOSURE - (HARBOR MATERIAL DISPOSAL)

Item

Final Cover

Topsoil

Quantity

79,359 c.y

10,580 c.y.

Unit Cost

$9.00/c.y.

$9.00/c.y.

Cost

$714,231.00

$ 95,220.00

Liner -
PVC Membrane

Gas Venting
Gravel
Vents

Seed, Fertilize,
M- *-h

"•"gineering

599,950 s.f.

107 tons
6

63,487 s.y.

$0.35/s.f.

$6.00/ton
$200/each

$0.32/s.y.

Lump Sum

Subtotal

10% Contingency

TOTAL

$209,982.50

$ 642.00
$ 1 ,200.00

$ 20,315.84

$ 15,000.00

$1 ,056,591.34

$ 105,659.13

$1,162,250.471

Note:

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.

WARZYN
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APPENDIX G

OMC SITE - OPTION 7

WARZYN



OMC-WAUKEGAN
OHC SITE - OPTION 7

SITE PREPARATION

C 9400

Item

General Fill
Material

Clay Liner

Granular Material

Filter Cloth

Liner -
PVC Membrane

Leachate
Collection System
Pipe
Manhole

Underdrain
System

Pi pe
Manhole

Drainage Swale

Topsoil Berms

Seed, Fertilize,
Mulch

Engineering

Quantity

434,390 c.y.

318,968 c.y.

21,074 c.y.

379,320 s.f.

904,274 s.f.

Unit Cost

$7.50/c.y.

$9.00/c.y.

$7.50/c.y.

$0.11/s.f.

$0.35/s.f.

4,250 l.f. $7.50/1.f.
($595 + (20 ' -8 ' )$78 + $160) 12*

3,400 l.f $7.50/1.f.
($595 + (261- 8 ' )$78 + $160) 81

4,476 l.f.

7,667 c.y.

46,002 s.y.

$3.50/1.f.

$9.00/c.y.

$0.32/s.y.

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$3,257,925.00

$2,870,712.00

$ 158,055.00

$ 41,725.20

$ 316,495.90

$ 31,875.00
$ 20,292.00

$ 25,500.00
$ 17,272.00

$ 15,666.00

$ 69,003.00

$ 14,720.64

$ 150,000.00

$6,989,241.74

$ 698,924.17

$7,688,165.912

Notes:

1. Manhole Construction Costs
8' Deep = $595
Beyond 8' = $78/V.L.F.
Casting = $160

2. These quantities and costs are based on present information of
site conditions and should be considered approximate. «wo.~..-.~o ,
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OMC-WAUKEGAN
OMC SITE - OPTION 7

SITE CLOSURE

C 9400

Item

Final Cover

Topsoil

Quantity

85,716 c.y

11,429 c.y.

Unit Cost

$9.00/c.y.

$9.00/c.y.

Liner -
PVC Membrane

Gas Venting
Gravel
Vents

Seed, Fertilize,
Mulch

Engineering

648,019 s.f.

Ill tons
6

68,573 s.y.

$0.35/s.f.

$6.00/ton
$200/each

$0.32/s.y.

Lump Sum

Subtotal

10% Contingency

TOTAL

Cost

$ 771,444.00

$ 102,861.00

$ 226,806.65

$ 666.00
$ 1 ,200.00

$ 21,943.36

$ 20,000.00

$1,144,921.01

$ 114,492.10

$1,259,413.111

Note:

1. These quantities and costs are based on present information of site
conditions and should be considered approximate.

2. See Appendix H for Site Operation and Long-Term Care Costs.

NA/APZYN
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APPENDIX H

OPERATION COSTS AND LONG TERM CARE COSTS

WAHZYN



C 9400

Employees
Manager $25,000
Operator $20,000
Clerical $15,000

Equipment
Dozer
Scraper
Fuel
Main.

$ 7,000/yr.
$17,000/yr.
$ 8,000/yr.
$ 5,000/yr.

OMC WAUKEGAN
OPERATION COSTS

$60,000/yr.

$37,000/yr.

Record Keeping/Clerical
Supplies $2,000 $2,000/yr.
Misc. Expenses $10,000/yr.

Monitoring
6 W e l l s - $4,000 install
Sampling - $500/trip = $ 7,000
Testing $250/trip 4 trip

Leachate Collection A Treatment
500,000 ft2 x 3(T x _T_ x 7.48 gal. = 9.36 x

yr. 12" C.F.

6 months = 4.68 x 106 gal.

4.68 x 106 gal. x $0.05/gal. = $234,000

TOTAL $350,000

gal./yr.

Note:

1. The State of Illinois has a $2.02/c.y. of disposed material charge for
future funding purposes. At this time no fund of this kind is known
to be in affect in Ohio for the CECOS-Williamsburg Site.

WARZYN
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C 9400

OMC-WAUKEGAN
LONG-TERM CARE (20 YEARS)

Site Inspections
2 inspections/year at $500/inspection for 3 years,
1 inspection/year for following 17 years $ 12,000

Site Grading
$2000/year for 5 years $ 10,000

Seeding
$1 ,000/year for 10 years $ 10,000

Water Quality and Gas Monitoring $ 60,000
$3,000/year

Leachate Collection & Treatment
PVC Liner 3 gal./yr. x $0.05/gal. = $0.15/yr. Neglectable1

(CLay Liner 2.15 x 10= gal/yr. x $0.05/gal. = $10,750yr.) ($215,000)2

Record Keeping
$1 ,000/year for 20 years $ 20,000

TOTAL $112,000

Notes:

1. Regardless of the low leachate generation, due to the membrane liner
in the final cover, it is assumed that dewatering of the waste fol lowing
the site closure will be required.

2. If no PVC liner was used in conjunction with the final clay cover,
leachate generation would be approximately 2.15 x 10^ gal./yr. at a
cost of $10,750/yr. or $215,000 for 20 year period.

3. Long-term care costs ($112,000) are based on the maintenance of one
disposal site. Where more than one disposal and/or abatement site
are considered (Options 5 and 6) at the OMC facility, long-term care
costs were estimated at $66,000/site, or a total of $132,000 for the
two sites at the OMC facility.

WAnZYN
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C 9400

OMC-WAUKEGAN
COST SUMMARY

BFI Site - Option 1A (20' Above/101 Below GND. Surface)

1 ) Si te Preparation
2) Operational Cost
3) Si te Closure
4) Long-Term Care

Total

BFI Site - Option IB (Below GND.

1 ) Site Preparation
2) Operational Cost
3) Si te Closure
4) Long-Term Care

Total

CECOS-Will iamsburg - Option 2

1 ) Site Preparation
2) Operational Cost
3) Si te Closure
4) Long-Term Care

Total

OMC Site - 'Option 3

1 ) Site Preparation
2) Operational Cost
3) Site Closure
4) Long-Term Care

Total

OMC Site - Option 4

1 ) Site Preparation
2) Operational Cost
3) Si te Closure
4) Long-Term Care

$1 ,365,000
350,000
422,000
112,000

$2,249,000

Surface)

$1,573,000
350,000
424,000
112,000

$2,459,000

$1,162,000
350,000
323,000
112,000

$1 ,947,000

$5,852,000
350,000

1,463,000
112,000

$7,777,000

$5,973,000
350,000

1 ,544,000
112,000

Total $7,979,000
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Cost Summary Cont'd.

OMC Site - Option 5A

North Area Disposal

1 ) Si te Preparation
2) Operational Cost
3) S i te Closure
4) Long-Term Care

Total

Harbor Dredged Material Di

1 ) Site Preparation
2) Operational Cost
3) Site Closure
4) Long-Term Care

Total

OMC Site - Option 5B

North Area Disposal

1 ) Site Preparation
2) Operational Cost
3) Site Closure
4) Long-Term Care

Total

Harbor Dredged Material Di

1 ) Site Preparation
2) Operational Cost
3) Site Closure
4) Long-Term Care

$3,481 ,000
130,000
848,000
66,000

$4,525,000

sposal

$5,204,000
227,000

1,163,000
66,000

$6,660,000

$2,070,000
130,000
660,000
66 ,000

$2,926,000

sposal

$5,204,000
227,000

1,163,000
66,000

Total $6,660,000

WAHZYN



Cost Summary Cont 'd.

OMC Si te - Option 6

North Area Disposal

1 ) S i te Preparation _ _ _ _ _ _ _ _ _ _
2 ) Operational Cost _ - _ - _ _ _ - _ _
3) S i te Closure $2,325,000
4) Long-Term Care 66,000

Total $2,391,000

Harbor Dredged Material Disposal

1) Si te Preparation $7,005,000
2) Operational Cost 250,000
3) Site Closure 1 ,163,000
4) Long-Term Care 112,000

Total $8,484,000

OMC Site - Option 7

1) Site Preparation $7,689,000
2) Operational Cost 350,000
3) Site Closure 1,260,000
4) Long-Term Care 112,000

Total $9,411,000

Note:

The above costs have been rounded up to the next thousand.
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